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[ SI S 1 1 




,4 (I) 



n,)j> 0 ■fem7/L' + u > cojR". o laajyi^^u > ^^tjK^sxRO i&m7;i.tu> ^ 

R» t H> -fe3i7 ^L- =^ /I/ 3lt*CHj (S « 7 ft 7 U T e J: I) 7 i :: ), 

R':i&!a7;i'y-Ji'< •i&m7;i'+-;i'> 1*^7^7 U7e*u^^t?xt^. iS}srn.T 

tlTtJ:U\TDS. '6m7fl.=*=U> l}^rtlTl)7t j;l)K<t?X^S. -(&a7;i.tU 

7ii^uy K(R°) ^SL7Ji^t/i,. c(R^^)(R**) ^&®7;^^^> c(e^=)(r^') ii"3i 

"^R*^: H> •6^7 Jl. + JU, ii^tr Z)\^ ^ 1 }^ 7 It 7 II T t J; 11 k ^b 

3K9K^/siS^^tl7l)7 t J^U'VxnS. 1&Si7 JU=*= 1/ > S 1^ rtl 7 U 7 6 <t; U « ^t 7K 
«^ ■fea7Jl'*l'> S« Ta7 11 7 t U ^ X □ •6&7;U + L'> R €m7>u 
+ U COjRV ^fR7^^Uy NCR«) &ffi7Jl.=^=;i'. C(R")(R**) R^^3iK^6&7;i,*l/ 
y CCR*M(E^M R^*. , , 

R^' : CO i&a? Jl. + ^l'. CO (l«irtL7ll7e J:HS^tJK«ia). CO {Slfe?lL7ll7 
^^^j^^Qjg)^ CO €m7/l.+ U> (Iil7ll7ll7t J:t)S^t2K«iI). CO 1Sai7JU 
+ 1/ > C®ISTn7 l!7 t J: ll^TOS). CN, OH, 0 €®7;U+il.. 0 CE^ttL7U7 

tJ;t)M^b?xss). o{l^ftr^l7l)7tJ;t)^x□^). Oi&a7Ji.+ u> 
TDT t J:us^t7K!!^Jl). 0 ^m7^=*=u> (tmrll7l>7e^^)^T□^)_- s 
7;i,=^=ji,, s Cl^^iT^l.7li7 £ j;LiK^t3XSs^), s csi^r ti7 u7 t j; n \t nn). 
8 i&SBi7 ;n= u > (SiS7n.7 117 t J; iiKit7X«H). 8 <&&7 ;i.i= u > (SjarftT 

1)7 t J: 11 ^T DBS), MHCR*). KCCH,);. NCCjHs)^- HCE°) (E til 7 ft 7 tl 7 t <t 11 ^ <b 
KCR") (g«tft7U7e J;ll^f DSt). NCR") i&®7Jl.tU> (t^^?ft7 

117 t J:u^if^t?x«a). hcrM i^t&ji^^uy (Sift?-ft7ti7 t*ii\Tas)> ncr 

)C0 ■feSl7;U + Jl'. MCEMCO CS»rft7l)7 £ J: llSftJXSES). MCR°)C0 ciisraT 
ll7tJ:tl\TD®). NCRMCO ^ffi7;i.tU > (llStr ft7 I) 7 t J: U «i^t^«S). HC 

r°)co i&)&7;i.i=i/ > (SB^rft7l)7t<i:l^^T□la), Ui'KQ o ^S7 . hcr 
Mco 0 -(&a7;n= u > (i«irft7U7£ J;u»Jib3K«a)>iRH(RMco o i&®7;i.t u 

y CStirft7 1)7 t J; li'VT DS). 
R*^ R^'JJC^R'^ : [lil-3tliS:ilC^5J-?7, H. ■6^7/1. + ^.. COiRV CONCR )CR ) 
' > U R^ ^ . 

' R*^': SSIT ft7U7 t<t:t)K<t;X§RJS. t«l^ft7l)7e J;U^T□^. 'Bm7_il.+ 
1/ > l«Tft7l>T t J:UR<b7X?g^> fem7JU=^=l/> i }S 7 ft 7 11 7 £ <fc 1) \ t □ « 
, l6Sa7JV + t/> R*'SRl65a7-il' + U COjRV 
sEuB, HR^R'cJyu7. R'^R^Sfgfttl N\:-»>:«5^7, S}^7ft7ii7£ 
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(1) R*SfC, '1'=*= ^i' - Cs 7 V 7 □ 7 1= ^ . C, , 7 ;H= 1/ > 7 r Zll^ 7 i. Z )l ^ 

ey^s^^u. fjv'Ufl'. xtt^r + 'J >; ?= . R'tfc, 67J1'=^=;u. (c, , 

JI^ + ^U, C, 4 7;i'=l=U > 7 X Z-it'. Cj 5?'^l' + l' > N(CH3)(C4H,), U Cj ^7 IV'^X/ 
y N(CjH6)(CjK,)-?3i) 3 ^bftiBJ CR"l3:, 15] - S » 2 U C H « ^ 7 HS 13: C, ^7}\,'^^. ) 

C2) R*flfH(5 < R'S^OH. C, 8 7 /l^ + . (C, 4 7 t ;U 5? tt A □ > ? iE t tl T U T 

6 J;U 7 X Z CHCR^MCOzE"", Cj , V 7 □ 7 ^l' + . C, , 7 =¥ 1/ > 7 x Z ^l. . Cj 10 

j7;Utl/> N(CH3)(C4H,). Cj 57;U=1rl/> NCCjHjXCjH,), O Y x . x:')^yiv. f 

7 y , ^ + -!#- v> 'J sE u tt 7^ N 7 '/ y ^ 3 {b e ?i3 < ^ . 

l7312^it!)C, 4 7JH=J1', COzR°"> COMHj, C0NCCH3)z, y , OH, NHz 3J tt NCCHj )z 

sistt u 7 1 J; < . ^jasufcr 11 7 t I) . 1 f □ y V -ii' 5t tj 1 c y s/*;!- : (i 

i ) J8 ft lb ft 7 II T t J: II . 4 ? tK 'J Z Jl' f ^ £ S U > 4 'f Jl/ ; Ci M ) 4 ffl 

ff^xfji-. 7^39';^x«:^>VJ^■^ll^^^l.7U7tJ:<. Ji^!@ft]ft?ti7U7tJ;ii. 

1 e^75^Jl. : 5iB. (iv) F-?iiJfttft7tl76J;ll + >''J>ai. "SSiZiteiS. ) 
[ 9$ ^ ^ 2 ] 

[ a 3J Ji 3 ] 

[ M 5K IS 4 ] 

[ a ?K Ji 5 ] 

4S'lil8Sttl»fitJi(C0PD)c5^l»3Zfi;;&SSS'J"f 3f) ZffijKJS3le«;f4>Eiasr?S. 
[ I! 6 ] 

f y V > ^ . 4 (4 {4 [6 (3. 4 V >; I- '/ 7 i z ;u )e y > 2 s /i- z jhc ^ . 
'7vy 1 ;u}7 I z Ji/)? ^I'St y >7i?> I jKJa 1 iei!f(!>E^ffiSi?». 

[ a JIT ] 80 

C a ^ JS 8 3 

4 (4 {4 [6 C3.4 V-X f- t ;/ 7 X Z yi')^ y > 2 5 Jl//frz Jl' ]e ^ 7 V> 1 >f Jl'}7 X 

z Ji. ) £ ji. y > <i> ss ^ . 

[ fiS JS 9 ] 

*&*Xi^[Q]W-?20 (• )10.82. 12.86. 16.96. 19. ?0. 21. 76& ^'22. 88<9 C - 7 T ^ t I S 
I H JI 1 0 3 

^%mmvi~fiev )n.8e. h.v2. ie,?2. 19.44. 20.10. 2i.oe^j>2i.90(i> c - 9 t 
[ a jK jR 1 1 ] 

DSC^*f?140-l43t;cSl'!!l'Rt:- 7C?l5F^1(feSS(^ > i! vh))t^t2al5K3l8iE® 
[ ^ 5E Jl 1 2 ] 

D8C«-W?128~131tlC)8i'a'Re-7(ffl%m*&^Sg(:J >-t2 v S))t^t-IS5KS8Ic:fE 

c 0 0 0 1 •] 

7 x Z h V > m% MMit t t J , 5f C 4S :t V X X T 7 50 
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-V (PDE4) SISffJClir 2 . 
[ 0 0 0 z ] 

n I . 

7a7 U 2 (ASTHMA 13 1. 69 73 (eOOO), P] ¥f 81. 485 490 (1798)). 

CAMP) ©SSB«^a*)277'ZJI.8$V77--trt;Stt<bU, ? tl ta cAHP^5 gff B !l ? J) 

?Tv77K;/'xxT7--tr (PDE) tiia®t2u"^icj;'Jffliiaw<i)cAMp^gt±^7tt, s 

ii¥jtE«>iRSttiS)St I (W^f 69. 207 214 (1992)) . Si BS W cAHP5g S <i> 

iRta. Siif it)E6-f&'Diai<?)«PS'Jt3l?SC -re Vt^SD'Jtl.TaT ■> (Cnn. Exp. Aller 
9y. 2Z. 337 344 (1992), Dru9s of the Future. 17. 799 807 (1992)) . 

Y (J CycMc Kucleotide and Protein Phosphor/ Ut ion Res., 10. 651 584 (1985), J 
Pharpacol. Exp. Ther.. 257. 741 747 (1991)) . g WMS ttKM t 4 b ^ t 

[ 0 0 0 3 ] 

Ht Wia V t 7 WfiftSSiBtJiiTiP) V . Sft. tt^0 5Et:iiati)^4ffi-?i?) S ^ r ii^T I) 2 (Ex 
ecutive summary. Giobal Initiative for Chronic Obstructive Lun9 Disease (GOLD). 
(2OO0)). COPDlC^^t 2 S?»at5£^ U -Ztt. StE, S^jIbIIS. 6 WM^'*' m 3 'J > M . 

□ K CJ; ^ a3^«S))&SrJC0PD^^<i)FEVl (forced expiratory volume in one second) 
01!ta€TtKftU5llC'i:2^^&7a7 3r'UN. En9l. J- Med. 840. 1948 53 (1999) 
, Lancet 353. 1819 23 (1999), BMJ 320, 1297 303 (2000). H. En9l. J. Med. 843. 19 
02 ? (2000)). C0PD.9 « « t a t U ?^ffi^€St^ragrftTUl. 
[0004] 

PDEB'>*S < Y ePDEl'>'7Q77 7 5 'J - C i9-S T tV . ^ Hi' 4l * ^ii 51 tiM^ lU S tl Jfr if) 
? U IIT r (Pro9. Nucleic Acid Res. Mol. Biol. 63. 1 38 (1999)) . !lf 

CPDE4e:, R^L/^rf h-<!)1--?t77>/ =y>3'.5* 1?" ^ 9 y y 5 - U > fiS ( cGHP) C ffl 

ti2Y^<^ cAMPtsf niaic^Kt 2 * <()75) y . aa[Tj&S5i£z'5sasBB3<!)ii*-?^ 

P0E4Si ® SJ 13: , V h CJjit 3 iS 1 tl ;S <li it S ^ C <fc I ftH «)S S C^f L 

Wl'if^m^^^b (Eur. J. Pharmacol.. 255. 253 256 (1994)) . » iS S ^ 0 PS S 
^63 (HBP ECP) 0mmiWmt J (Br. J. Pharmacoi,. 115. 39 47(1995)) V Y tf ^ 
STtlTUl. r^C^m'\Ssn (tX95>. ^-S'-D'J^. ltd,) ICJ:iaS¥)tM<?>>R 
iBIr?^ LPaUfFrata^vT:? >: (Br. J. Pharmacol.. 113. 1423 1431 (1994)) . Sc^ 
{m^t2Ytt)il1Ult^h1}Hy^h-ill AQ&^-m^t ^ Z: Y (J- invest. D 
ernmtol.. 100. 681 684 (1993)) . M S IC 3t 2 Ha 1 2 JStt <9 Jft IC ?3 b T W S'J ff ffi t 
SEStZCV: (Fundam. Clin. Pharmacol.. 6- 247 249 (1992)) , S^iiSaffiCSIbT 
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UPiMff fflt/Tvt (Eur. J. Pharmacol.. 275, 75 82 Cl?95)) »f ^ ft ^ *l 7 11 ? . J: 

JIPfJfFffl t ST ^ C >; (Pulm. Pharmacol. TKer. 2001 Har: 14(2): 157 164):(^SSrjt 

ftCCUn. Exp. Allersy. 1?V7 Jun; 29 Supp 1 2: 99 109). C0PD3& S S V U 7 t ft t a 
7 11 ^ , 

^S^^l»;i CI*. PDE4ESSat«tHb^^>: UTTieibeiSflfHrv^-^iTii?. 
[it 2 ] 



[^*. A. YJ£ 5*8(3: ^ t . S «^ T tL T I) T t * I) C y5/->i5#t. R'RCOHR 

<R^¥t S>*b - E*ttH. C, e^^=^ Jl" C, , 7 ;b 1= € L < t* A O i?" > -? S IS ft T tl T 
t J; t) 7 X zyi-- CH(R')C02R*. C3 , =y 7 □ 7 ;U * Jl^ . C, 4 7 /U U > 7 x Z JURttCt 5 

RH. C, e7 Jl. + . Ca , V 7 □ 7 + ^1- . C, 4 7 ;H= U > ^ \ - ' ^ ^ - ^ '-^ 

n eu^yiu. f 7^/ ju>itt?r + i^/ Ji-. se utjR^iJc/R'ttSS^ t ^ sti^ ^ 

tCCDl 7112ffl©C, 47;U=¥A.. COi^\ CONH^ , COH(CHs)e. <f + V . 0H._ KH^^ C^NCC 
H3)2»^'iS«rtL?S-?iE«rftTltTt JtlK B@ft3ifi^28ft 5-6 ll\Ta^. (2) 
ISl^^ U7fElC. 0. 8. m). NCCHa). KCCOCH3 ) 3i a NCCH^ PK) 7 41 ? Ui^i)^ 

T□/i^tsm8*]X«c^ffiSl6g^T□i5. af,ii)ttC3)7v«-?i*^rti7ti7t 
d; 11 + y 'J >«trvr. ) ^ 

5 h" £!► 3^ f ?i I . 
3 ] 



MeO. 




R 

N 

CONH-<.Gh-H 

RftJKH. Aay>. fiSli7fl,D + V#t. Att7xZyU. Aair>, ^m7j.^ 

t. ) 

b » U »> , ^a^b^tti<PPDE4!lIS>gttcra t ?ie«Kttai 11. 




40 
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t 0 0 0 7 ] 

tP. 5f lFX«f 3fie/fiSF3E:fi!t4 lU. l^$fFffl/i2^iS!l»<i)$Z*lff S t # t 7 Tie 7 x z 
;n:- y V > :& Ji- 3f -9- 5 K ss^ # m m 7 11 7f 3!^ . PDE4ffl s ^ s ic ffl u t a p t a-^ 

[^t 5 ] 





[ 0 0 0 8 ] 

[^b 6 ] 




6 cTl5^te^^i) 

Cjt7 ] 




(lOt, R';a<>R^I3:H, A □ > . ^1Si7)l^!l. 0 fiS&7;H=fl'§. R^«H. -feajfl^t 
{ 0 0 0 ?] 

[!HfFt:S)(;il Sf^i^fflS94/1 246 l^Ay7l/yK 

[SfSFSlSCfZ] !tf ^^56-7782^ 

[SffFXIKS] B^iifflS9 6/ 2 1 645^A>7UyK 

[!ftrf5i:IX4] aSSi:^B§3i5?6/21 646^A>7Uyh 

[?fSF^a^5 3 SfSa 2 0 0 3 - 6 4 0 5 7 

[SffFXSJfe] SB54il3»02/1 02778^A>7l/»h 

I le BB it) ffi 3l 1 
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[|£BB»fliy^ \.Jsil^tZ mil 
[Q 0 1 01 

[00111 

etc7 X -^nt^r3Jff««c 2 *;i.3:=t=i^$HM«^i*#s:^iAoSRfiSiePD 
t5eifl<5 5a)Si 

t 0 0 1 2 1 

f ^4:B:PDE4<9SaS;^ttC^gaT I) Z C); » . SISHteii)tS^t?E^fflS)?5i5l3;. PDE4 
tfS^t Zofq&SS^S CB'J^OrSta lC7^C-tt tt3<DO , COPD, tt -lists 
35, BESt-liSS^. ErA(Sii&i?jg(£tSi!¥ (ARD8) 9 ). © ^ K • )& S ffJ )i U "? t iP) 3 . »? 
CSWS tJSC^COPDc^^ ■~;&SgVb7}a<t-f?I. ffe, SlSSifflsriStt. PDE4 
(9^#:tffa^+l7tlZ^<^He<9iKS^. •B«J^I3:t>fh3'f>(IL1. IL4, [L e^C^TNF ( 

.BStllaffi, BSl1filffitt=y3y?> P)^?^ttV3yC?. 77/AlStt®ttfl!lllai£. I-+Vy9 5/ 
3y7ffi+§P. fFF^. (^l^SC/t'-fJUX) . ffi^JFIfe aE«<t, 

S! c . (4 (4 [6 (3, 4 V >i V "fv 7 ^ z)v)^ yy I * ji, TIC z ;n C 7 

[fisati?J6t?fe(y)Q«^<i>r#®i 

[001 3 ] 

[00141 
[It 8 1 



c ^ 1= 0 le ^ T <i) 3g ^ t /Tv t . 

R'^6fR' = |ai->it3;s:iiic^^-^T. H- A □ > . fe^&7;u + ;i. 0 1am7;^ + J^, o 

0 ■&SEL7 ;i/ + Jl/ . 0 i&m7 il. U > KH ^&a7 yi. 1= Jl'. 0 1&a^7 yH= U > KC^5m7;!/ =*= 

0 i&a7;L-=t=i/ > C0zR°. 0 ^m.7)v^v y K^t7X«H>lt^o sa 7 Ji- u > 

tD®. sEtlt3;E';!£6fR^t*'-ff V ^ -5 T 0^St7;U + l/> 0 . 
R'' : H. '&3Si7yU1=;i.>iBCHz (1 ^ t 7 U T t J; 11 7 i Z il' ). 

t)7tJ;u^Toa. ■feffij^u* u > isrtiT tt7 £ j:ii^{b3K«iS, ■&m7;u^u 




(I) 
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7;i.=t=U y NCR") feffiJJt + fl'. CCR*M(il**) R", y CCR*'')(E**) 

ISO R". 

]!ksss, s^fti7 11 7 t <tu^T n®^ •fea7Ji/tu> isir iit u 1 1 iij^Jtin 

> C(R^*)CR*M R''. 

R*' ■ )V ^ h - CO a 7 II 7 t J: I) K^fc3KS5S). CO CS1^7 tl7 ll 7 

£J:U\-fOS). C0fiffi7;i.tl'> (Ei^ttl7tl7tJ;U^it7K^JS). C0fem7;U 
^\yy Cl}Sra7 1)7 e DiS). en. OH, 0 €S17;U+^1.. 0 (11^? ^l 7 I) 7 10 

£<fcl)Kib7K?^S). 0(l«?lt7tl7£J:ll\TQJS), 0 1&3a7Jl'1=l^> (llS7ft 
7U7tJ:l)iS1t3K3RS). 0 1&JS7;!. + U> Cla7^^7il7tJ:tl^T^J5), 8 fiS 
7fl't;i'. 8 (l»rft.7ll7 t J:l)jK^t7X3^S), S CSJST ft7 It 7 e ^ U ^T Dig). 
S -&)a7 Jl/ l/y' (11^7417 II 7Tfe<t: I) ^{t7K^^). 8 €3R7 ;Utl/> Ct^7ft7 
I17e J:ll\xDJa). NH(R*). HCCHj)?, NCCjHs)!- N(R») (S tS^ 7 a 7 U 7 e J: II k 

NCR") (S1^7n.7ll7fe J;U\tDK}.. N(R° ) IS 3S 7 A. =i= 1/ > (Iii7n7 
n 7 t llKffcJX?!?^), NCR") i& SR 7 =t= U > (1 7 a 7 tl 7 t <t 11 ^ r D ^ ) , HCR" 
)C0 €S67ybt;i.. HCR°)C0 (1 1^ 7 tL 7 11 7 t J; II k ^b 5X * J§ ) . N(R")C0 tl^I 
U7£J:U^T□^). N(R*)CO ^Ja7/I/ + U> (11^7*17 11 7tJ;l^^^t7K§gSI). N( 
R'')CO 1&m7Jl'+ > (11^7^7 1)7^ J;tl\TDS). M(R')C0 0 1Sai7;ir + fl,, H(R 20 
°)C0 0 €^7^1-+ U > (S}^7tl7ll7 t J;lll*lb3K9feJS[)3?ttN(R'')CO 0 fem7JI,=t=l/ 

> (lfi^7 n7 II 7 t J; I) \ T DJS). 

R=*, r**jS&r^* : ra-i^ftl:t)l^^^^■o7. h, €Si7 ;i =^= . cOzRV con(r°)(r*^) 

R^* : 1^^7*17 117 t J; tlw^b A?!? SI, g 7 a 7 II 7 t J; U ^ x □ S . 'BSL7/1/ + 
1/ > lJSl7tl7ll7e<»;llS<b3KSia[, '6®7;H=l/> S»Ji7*l7ll7 t J;U\tDK 
. €ia7JI' + l/> R* ' S tt 1&i!S 7 ;U =^= U > COjR'. 

sEtira:. HR'R'ca^ 1)7, R' V R* * IS e t 3 N V - # ^ « ^ 7 , E l«i 7 *L 7 tl 7 t J; U S 

(1) E*i^C, b7 4'=^=;1', Ca ,5/ 7 07^U + /^. C, 4 7 /I =1= U > 7 z Z , 7 i Z Jl- . f 

cy^^;!'. f7v*y/i'. >?i*^=^=y*/ u ;uti) ? . r'j^c, e7;ui=;i., cc, ♦ 

7JI.+ ;i.3?d:A0^?->-?11^7tL7ll7tJ:tl7xZ;U). CHCR"" )COz , C3 7^7 07 
h^)V. C, ,7;i/=*=U> yxZ/U, Cj 57/l.*U> NCCHj)(C4H,). ^tlliaCs i7>\,^U 
y HCCjH5)(C3Hv)-f Ji 3 ^beW (R'^tt, ig- jJI*S:ilC^«-37HX{3:C, 4 7 ^t, =t= ;U . ) 

(2) R'tfH?)^?. R'J^OH. C, e7)[''^}l. CC, 4 7 =t= Ji. X A □ ^ > 7 t ^ 7 ft 7 tl 7 
tJ;l)7xZ;^), CH(R'"')COjR'°, Cj tJ' 7 □7;i'=t=;b, C, 4 7A'+U> 7 TZJl.Ct 

5 7;H= L/ > NCCH3)(C4H,), Cj 5 7 Jl't U > MCCj H5 XCj H7 ) . C';=/JU. C'J^Vrt', f 

7 'J )l ^ t "^V- V- 'J )lsii)\t7 b "7 V- U llH'^ Z , Jklf . 40 

(3) NR^R'lC5yi)7, K^^l^1ft&'&tIHY-t^Y^'y'Zrf^tJ-S'S^\TQiSi», (i) 

^7ll2^@<^)C, , 7 ju + , cOzR"" . conHz, conccH3)2, ^ + y, oh, NHiSiaNCcHs);? 

tJ^7n7ll7£J;<. ^SSl{b7a7ll7£J;t), 1 Cn'JV/1.5if3:1 C^Ui^^^Ci 

i) ^!§ftib7n.7U7£j;u. 4 E;i,3!:yz;i.jiftf^^Jt'/Ky> 4 'fji.itiii) ^mi: 

7tlf/U3iti^>5/*;i'7E«7n.7ll7£ft<. =i^!aSHb7tL7tl7£<feU. 
1 ^^v'yH >lt3:, (iv)F-?S»7ft7ll7tJ:ll=<=/y>'SI, 7iftHb^®.>HT^ 
ft. ) 

±iE-sa;(i) 7 3^7^3 ^b^aic^if 1)7, wc4 C4 (4 te (3.4 y^ii-'^yy^z 
}\,)^ovy I 2? ^u/pz/i/lc^ 7 5/-> 1 -f A')7 X z ;i/ )€ ;U3K y > (mT, rit^iujA 

J Y^Vtt ISi^if^J) tfftSl/ EC. <b^«!ACttZS<?)SSfff?2^^ltet, 1 50 
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[0015) 

fiSJ JL' /I. J d;. ©fl/ <ttiKS5iSll ~ 6 iitp 7 + ^I'S^Jft . J:';ftt 0 < »S« 

I, :/-?$)!. ^^gi7;nrz;^J t* . ^ 5^ I3i 2 ± r i&m7 Ji^ Ji. j cj) i © fflS t:: . 
nai!<±<5-sss#t*t3Stg'*u> «SL <rs^?gstz~4ffl©7Ji.^7r;u-?Sf)3 
r-&igL7Ji.i^zi/ >J I*. ^^15^2^:^-1:'!' ''is,m7;t'=s=u>J <^>ff§<i'ffiSn:. ^ ms>x 

±<9-l^^t*tSStl<AU. ®*U<l3;S^¥Sl2~4fi<i)7Jl'i^Zl/>-?*)^^ ^ 

€m7ju + zyu I*, ^%^ZfA±<?> rftfi&7;i/=^JM t^)^^s<^>^I[l ic . i mi>xi(^>^w. 
sset^txsts^u, »*u< ttS9S&^~4.^i^!)7J^tz;^-?if)?. ri£m7Ji.+ 
zi/^jr*, s?gl&2i!t±<^>^^&a7;^=^=^>J ©asftniic. Hi^i<±Q = i^et 
sristg<*b, <tt^«^Sl^~4^@^?>7y^ + z^y7iS)I. 
rAD^r>j ti. F, ci. irJkZAi-imt. r A □^7'>-?S«ra*.i&ffi7 jui=/uj 

. »fb<(*. Hil!l±0ADy>-?Sta7tLfeg*&l~6fflO7;i.=t=/UtS*b. J; 

L < B ^^iw±<^^F■?s^S7 4^feC, 57 jl- =*= ^i' f Si . Mc» * u < » . 7.11.^0 

^fll, =^ 7 ;U □ / f Jt' . h 1; 7 ^l' ^ O ^ f il- f- 7 :J □ X f 7 i?) I . 
(0016] 

7ji,=t=;i,, V -p DJ n^^zn^^if^^^^it^K^ ' its^c- t +Lfe =y 7 □ 7 ^t- + /i-^s 

pjiru Til"? e <»; II. 

7 □7Ji'=t=JUJ tt. »^ t < am^^z ^ maf V D 7 }i ^ ii-f ^ '} . 

J tt. ftf L <t*^SfglS[5'-8^ffl^^>v!7□7;^!7zJ^7if>v. j: «; » * t < a v 7 □ \ + 

Cz;!.-?f)3. r^liSS<t?X«J tt> S^!Bl6~l4ii©^ffiaiK^t7X^SStM<*U . » 

$b < R7x z^i^J^ic^??? /u-j^)'-! . «t «j &s b < 1*7 X z-s,-?aF) 2 . rm^tti^^v 

'POJ }l=^)li Yb-ZtSi. ii^ ^ I < \3i / Z II JkZf 7 ^ Y y f 9) Z . 

tSKa3l!S^B8la<9lS3~8l, U < (3:5-7 fl\TDS-?^'K S^^r□S 

|B1±. 3^w:5/^?□7 4 + /^s^?^>■{r>svsl3lu-»'^ESS^TDStr^ErtT^J; 

U. 35®^-? i?)^8Xt3:MJ^S6^tt*l^=1r>' K ^ + V K t B EJ: U T t J; tl . S 11 ^ t □ 

TU7tj;u. Sfe. sg{^T□i5tt- 5i??g?a-7 n-? < . X C aStfJETU T t J: 

t3:»^L<u57^l7affiS]>^l*^^8?Da3i^x□^sS75^'J. j;';»*u<B:. cay 
=/ > > e ^ =/ y , =e y > > ? 7 i > . f 7 / - /u . 'f ^ r y - ;^ > r 

l7l^B^DlS^T□SlS■^^i'J - J; 'J ft t u < tj c □ u . c^y^y^. =e;u7K';> 

[0018] 



(10) 
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AQ^y. OH. NHj. NCR") 16 SI 7 Jl, t . CO^R". CONHz . COH(R°) i& SI 7 ;i, . 
l^ttLTUTt J;lljKJfc:a^3S3S, gJir^l7U7£ J;l)\r OJS. -6a7;Hrl/> S 
41T 11 7 t J; II BE 4b7X1^]® . ■&a7;u + U> S IS T H T U 7 £ J; 11 \ x D S . -BIS 

jJitrzuy m.^rii-zi)-z t ^nmit^^m, '^m.y hi -v y sis r *i 7 ii 7 e 

ll^x□^, -&ai7JH= 1/ > R^'. 'feai7;i.=^= 1/ > COjR", CO <^m.7 J^^lS,. co csjg 

7tl7ll7^J;ll^^b?K«H). CO (SigTn,7ii7fc.i;i>\xnii), co isai7 /i. =1= b 

> CS*ir4i7ll7 t J;llS^b7K?IS), CO €SL7J[/ + l/ > (El^^ ti 7 11 7 fc J; tl \ T 

Dm), CN, 0 fem7;n=;i., 0 (si^r ^17 ti 7 e <t; D^it^K^is). 0 (S{^7ti7ti7 10 

t<fc^)^7^□«), 0^m7;i.=t=L'>' (llli7ft.7i}7e<fctl^<t7XfSJSI), 0€S&7JV + 
U> (It^T rt,7 II 7 t J: 11 \T Dil), S '^Ikyh^h, S (S}a7fl,7tl7£ J;tlKit 
7X?gS). S (liS^ tl7 U7 t <}; n \T D^). 8 81 7 + ^ > (S1^7 41.7 U 7 t J: 
tlK^t7X5^^)> 8 fe)£7JU + l'>' (E^t a7 U 7 J; U^■r DBI). N(R°) (gj^rft. 
7 tl 7 t ct 11 K<t5X«Sl). N(R°) (ffi«Ta7l) 7 t J;ll\T Q JSS). N(R° ) i&8i7;i.=^= 
l/> (g«7a7ll7tJ:UK^b?KS?SS), N(R°) .1&ffi7;H= L/^ (S}S7a7ll7£j; 
11 'Vt nS), NCR')C0 €»7 /l- =1= IV , K(R")CO (1}?^ r tL7 11 7 t J; I) ^^b;Xt^), NCR 
")C0 (t»?n.7ll7 t J;l}\TDJI). H(R°)CO ^1&.7h^Vy (Si^^ft7tl7tJ; 
uaZ^bTK^S), N(R'')CO 1&a7;i' + L/> (I}^T^l7ll7£J;tl^T□S). N(R'')CO 0 
^•(^7 h^h. N(R°)CO 0^SS7;Ut!/> (t*S74l7U7tJ;l)^ib7X§fefi?), N(R'')C0 20 

0 B«El7Jt' + U> (S8^Tfl.7 11 7 £ J; ii\T DS), COO i&m7;n=l/> (iEJi^+i 
7ll7tJ:Ui5t<t7XSS!), C0O€^a7^H=U> (S}^T^L7U7tJ;ll^T□S). CON 
(R")CR^M, CCR^ = )CR*M R"XtJ©ai7;i. + U > C(R^')(R«'') r" . 7 3 . 

[0019] 

rt?^^n7 It 7 e j;t)K<t?X5fe^j rsi^r 417 11 7 t j; 11 \ T p icsjiti 

G»:(i) XC, 6^^=^=^> A. (N) C, 67;i' + U> A3J«Ciii) B^SirftZS 

XttO. 8. 80. SOj, MH. N(C, e7Jl. + Jl'). SOzNH. SOzHCC, ^yh^h). NHSOz , N(C, e 30 
7;i.=*=l)S0j, CO, COj, 0 CO, CONH. C0H(C, 6 7;bt^l.), NHCO, N(C, e7 + ^1.)C0S 
I^HHCONH. 

A(J CK. OH. COjH, COz C, e 7 ;U + ^ . NOj . SO3H. NHj . CONH; , SOjHHj, AD 

y>7E}Sra*.c, 6 7;t.=^=ii.. nh c, e7 /i- + b > o c, 6 7 Ji. + . k(c, 6 7 =%= 
) c, 6 7J1. + u > 0 c, 6 7;!,=!=^. N( c, 6 7 ;u 1 1/ > 0 c, 6 7 ;n= )i, ^fbjxi^ 
J5. ^T0^, X c, 6 7;i/=t=;i/. x a □^7->-?itS7ftfcc, 67 J^ . x «^b?xs 

S. X\tDS. X C, e:''^^ L' > CH. X C, e7;i.t 1/ > oh. X C, 87 Jt.+ 1/ > c 
O^H. X C, 6^^^ + t' > COi C, e7;i,1=;i.. X C, 67;i.=t=U > KOj, X C, j7;i, + U 

> 8O3H. X C, 6 7 + 1/ > KHz. X C, 8 7 ;i. 1/ > CONHj , X C, 87;i' tl/ > SOiHH 

2. XC,67;i' + U>Kft?X«Bl3!ttXC, 67/l. + I/>\Ta^. 40 
Btt C| e7;i' + ;i.. ADir^. A □er>7E}5ir4l.:feC| e7;U + fl/, >?iaAClEtl!<?)£7 

^ , 

±IEA;S&fBC5^l^3S^b7X»^5&6f^T□S(3:, C, B7;i't;i'. Anir>, AD^r>7l 

»rft.feC, fi7 . CN. OH. 0 c, 67;i.i=;!,. nHj. nh c, b7^u + n(c, ^7 

)z . 8 C, 6 7 ;U + /I' , 80 Ci 6 7 ^l' + ^t' , SOe C, e7 ;I/ t ^L- . SOjNHz , SOzHH C, g 7 ;i 

tJi.. sOjNCc, 6 7;u=^;i')2. nh802 c, 67;h=ju. cOiH. coz c, 6 7;i' + /i'. conH;, co 

NH C[ B7JUt;i', CON(C, 67 JH= /i' )2;a&fHHC0 C, 67J^=^=^^^liMK^^L3S^SSt^ 

^^l^5^itl/7ll7e<^;l). 

[ 0 0 2 0 3 

rigji^7a7ii7ed:i)7iz;i.j i::aifi)?smstt. »$u <tt. ±i5GPcmts so 
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r 0 0 2 n 

R' 0 C, s7 jl^Ar. J; V ft f U < 0 C, ^7 )\,^ S IC ft f b < 0 X f "? ? 

ets. R^}SfAair>,oCi ij^^iiiittoc^ ^7 h^\/y <j;yftiu< 

^^^teia. HR'R'z^f. NH.CHCR*') R ttNCsE ^t7X5SSil)(C, ^7 h ^ \y y ^1 W 

T£d;U'\TDJl)®^t^?JJ?i?)'J - UCC. R^' >; b TttK^t^miS, !tf C 7 Z il. ft 

< . R^^bTttEJSTtlTDT t J;ll\TDJS. SlCtt^r *IT117 t J; 11 C 10 
I^Jt^ft^ b llHR'R'®t^iV b TtJ e ^ 7 ->•> 1 ^ h'^ . '^mt'^jV' 
y 1 'f;K94ffi:2/f. t r ti 7 i) t t J; ti k iS i* S^r ti- ti t £ J; ii \ t □ 
JS?l^^r^l.fe^b^^!J^^>'K ci;'j»*b<r*s^i;:-^^v> i ^ k<o^^i». ii^t 

ftTt)Te.tll7xZJI.>iH;ll^T+l.7llTtc};t)C'J-y;UT^EJ^7a^1b'atJJ-?i^'K 

cccss7xzJi.J§i&ftyv^Kj - B5leGl¥t^^^ifl^rtL3Stfttb <«i 5i^3:2^s 

,J;Vft*b<»Hi*t?. 
[ 0 0 2 2 ] 

:*;?eBBci)-igs (I) ^ci^^l^2!ltlcft^bl)^bel»l4JJlT0^t^a!)Ktt*t<^)Sl!?flSlc 

1 [6 C8. 4 ^ h -7 7 X Z )C y =/ > 2 2? ;!/ 3C Z ;U 4 (4 ^ h + V 7 X Z il. )e 7 20 

=/ > , N [ CI '\ > ^ jm- '\ y 7" 7 4 ;u )( 7 I z ;u ) / f ;n 6 (3. 4 5/- ^ h + y 7 X Z 

;0 f 7* 7 Z * 3C 7- $ > e (3. 4 >^ S 7 7 X Z ) « [ 7 I Z /K e y 7* 7 4 
^ Jl/ f If y 7* 7 2 S A' 3? 1^ 5 . NCI V h 4 7 x Z 4 f ^ U 7" 6 

C3 4 7'yh=^=7 7xZ;i')ey7-7 1 HW^I^^^^^ . 6 C3. 4 7"^h=¥7 7iZ;i') H 

(z t ;i. :irv y / \ 7 x y + 7 ^ f x f jl- )c y t- 7 z s ;u ^ + 1^ § k . e (s, 4 t- ^ 1- 
+ 7 7 X z Ji. ) N (2 t ;u y y X f /I' ) N c 1 . 2- 3. 4 T h 7 t H □ 1 / 7 f ;u ) e y 7* 7 

2 * TF: t-y- 5 . trans 6(3.4 7" ^ I- t 7 7 x Z ) N (2 / h =<= 7 X f ) M (2 ^ 

T ;u 7 ;u 7 7 z 7 5 □ 7 f ) f y y 7 i 37 tic + -s- § h" . 1 Ce C 3. 4 t* >: h t 7 7 
iz-n.)cy7'7 2 *;u;ifz;i.]if. N7'xf;u7='*i:KD=*=/y7 ^:^J;^3: + ■!^5f•'. 1 

(4 {4 [6 C3 7 7 □ 7- □ C ^1/ .X h 7 4 h 1= 7 7 x Z ^1. ) C y 7" 7 2 3? Jl' TP Z -lb ] t 30 
^ 7 7* 7 1 } 7 X Z ^l' )X ^' y 7 - 4' (4 [6 (3. 4 7* ^ h + 7 7 X Z ;t ) C y 7* 7 2 
* Z JUe =/7 1 A h)7 KiV 7 ^ . 8 VXf 5 / 4' {4 [6 (8.4 7"^ 
S =t= 7 7 X Z /I' ) f y 7" 7 2 :& ^l' Z JHC 7 7- 7 1 }7* □ A 7 7 Z y K . 4 (4 {4 

[6 cs. 4 7" / h =t 7 7 x z ;u ) e y 7- 7 I % )v^z)^l'C'\^vy i ) 7 x z ) ^ 

;i.3v y 7 , 1 [2 C4 (4 [6 (3. 4 7- ^ I- t 7 7 X Z ;U )f y 7* 7 2 a? /IC Z ^Uf ^ 7 7* 7 

1 -f ;U } 7 X / t 7 )X f ^ y 7* 7 4 t-h . 4 12 [(6 C4 [6 (3, 4 7* ^ + 7 7 
i Z ;U )C y 7* 7 2 J ^7IC Z JHC 7 7- 7 1 ^ } 3 f y 7* )^ 7 ]X f /l- } ? Jt. TTv 
y 7 . trans 5 (4 (4 [6 (3. 4 7* ^ M= 7 7 x Z y 7" 7 2 S ;U /IT Z ;U 2. 5 7* >i f 
Jl/C'^77'7 1 >ffl.}7xZJl')'H7^7ll;Bl&f1 E6C3.4 7"->^1-=t=7 7xZ;i.)i:y'/7 

2 3? ;u z ;n 4 {4 Ed ^ =1= 7 k 4 e y t- ^ ) x 1- + 7 17 x z jh c 7 7- 7 , k c , 40 

4 (4 {4 te (3,4 7"^ f- + 7 7 X Z JU)C y 7" 7 2 3) 3: Z JHC ^ 7 7" 7 1 -f /I/ } 7 x 

y 7»'ftt b I), 

[ 0 0 2 S ] 

^$<9^t^¥^e^$^i'S&bpI.^f£B3^^t:1^'i^^>*^^s^^'9ii«^3^^^g|^a;tt^i)t 

gC. -Ib-glS (I) ICR. ilSi?fl5lIClT#Tftl7-Dh-7v7tS*tl3. gS^SteC 50 



BJSOOCIft «JP ^ZD042M87lA_l.» 
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09. Hed.. 5. 2157 2161 (1?85)^ rgHSQlfgj ( S ^ , 1990^) ^ 

163 198ClE«K<9l»f*ir y> ^ J . 
1 0 0 2 4 3 

. YD^SS. □A?^. 7Y;igJ. T-fl/>g. IL8S. y^'UK, 7X>I$. ^ 

^?:/zy^s>2^^. x^'>xyi'/K>^. jZA^'t'i'Bl. !r^9$>8£¥©*tsis^<t)Bltit 

/fjL75>. xf;i.7$>. x9/-Ji.75>, ?fjuz f >#(i) Sissies ^<i> 

1 0 0 2 5 3 

( s a Si ) 

^Qm, •g«gSc!)SlillC J: 3 IS ^ H t ii !Pf 711 1= fS © S P§ 7 

+ ^tlK <^^mmY l,-Z\3imXt3:7 'J -ya. W. Greene);i<>'t7 y V CP 

G. H. Wuts)s. rprotective Groups in Organic Synthesis ( 36 3)S > 1999%) J C IE 

©st^A, 3p>3llK4i'^^^fc^bew (i) -ssii^jstff"?cr^-?si£??=?. ^eb 

l^<9XXTJHb. 75hMt. M^m. ^3K^C J: V iJt50<?>S ^tJifflt ? C J; y *f 
7 c 7 ^ I . 



[ 0 0 2 6 3 

nt 9 ] 




*si5£(j- a/;uac>giib&ia (ii) j:'J7$i-MbM®cJ:'Mbe«ii ci) ts&t^^ 

[ 0 0 2 7 ] 

s s ft , <t e (II) t iffi^ sij c m ;l i3r . V =^ 7 □ ^ 5/ * 71? < s K ( dco . 
yy-ot }iit) ii^y'< ( dipc) . i x f 3(3 ^ ? 7 s / t- o c ) 3? 
/iv=y>f 5 (wsc) . i.r 5 ju 3: - X ih -f sry^-^b (cdd ^) . 
IS. w.c^mm imzts:, h cKo + ^^x^v^'f^p ( honsu) , i n k o -7 > / 

y jPV*_;i, (HOBt) ^) 9^ST> 75>ib^!©(III) >;iS#t-?C^CJ:')ff?C 



(13) JP ZO0+ 203871 A im.t.lZ 

if&SJ (HO VS§fiLT£j:U. ^Jg-iJUTR. miltS:. '^>J^>^ h Jl Ji y . 

KUmO) KU'?y\^U\t%^m. N.N ? /l JI, 7 ^ K(DMF). H >^f)l 2 C □ 'J h* 
10 0 2 8] 

{ 1 ) ^ ^8 S ^ ® C J; ? 7 ii' + ^Ht 

0 , 8 7yi.=i=;HtJaJ&tt. OH, 8H5itJ-m7^1Hm7 5 / St * t Hb^te V . 

7J|,=\=Jl.:7DyK#<?)7;t + 4.A7'fK5il3;t^SZJl.SyMiXT;i.¥(i)7JUtJHtS'JV 

^ijsftiuxss, x-T/HH, 7JUD-;m(^^/-/i'. xi-y-^i^^) . dmf, hmp 
y 7- □ c Jl. 7 5 K > ij /a ^ + -i^ ^ T '/ V 7 y h" , :f h y 17 ^ h =^= P . :6 y 0 

( 2 ) S 7 Jl- + JUb 
-mSU <l3;-ffi75>tStI^tSl»);. ^rt->^7;i.7'tF^'9^JL.7lczJHbeiSi 

>:T&B^tt^ cvicj:';- 7;i. + JHbtff tc v#-?r 3. S Jfe t* S ;c «1 7 ;^ =t= JUt c 

J/l7lczJUt#«JiA«5^n,t3:SStt)7 5 / ib)©^atSU? ^?J X, I* B it 

[0029] 

(3) 7$Hib, z/ua^>75f-Mtj5&xxfJHb 

. ^Ett, ^?Jtf3rB*^b^^^s rsi^it^lS^ 4 )i6)J (1792^) C?l§) #CI5 

( 4 ) myK'S-m 

2?;i,3c>®xZTJH$ta]jK*et^C'!;cJ;o^.»;U/K+=>^l'StSt^*%?aib 
tive Groups fn Orsanic Synthesis (!S 3R&) J © » /UTt: =lF V Jt- S ©fR« J©^ C a® 

10 0 3 0 3 

( 5 ) M ^b 

f v> H ^f=!=y K#<!):^=^==y f-Mb€f5&fie ';-:^>^7^yS¥t*t ^^b^lUtBS 
jtt^ :^ c<t U Sli-? ? 3. 8S ^b -j; U 7 , MK^b^«. Oxone (ffiiS.^. Aldrich) 

7>¥(^)*^SL^K^bfi'Jtfflli"s;:>:^frai«^. ^t&ts-Au^y itmitiK^m. ^issjb?x 

^S. X-TJI.S. DMF, WiS, 7X§©>&BC^;S'^ii^^'^'*^l3^M^^T, )t4PT~ 

iDSftTc*7^)n.^ . ^©tcKu 7tt. Jfff<b^5&cJ3uas^bfflts«? u < fiiii-JcHu 

3 C'iifl'-? r . <t3;. i^iS- Sib^X^H) , (tJJU 



BNSDOCIOt tJP 2004403871 



(14) 
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c 6 ) mm^it 

OHStSt 3*5gBB^t^«5B:. 0 > S t * t ? It ^ t Bii'H > 5^ iHb J&SC lit f 
C V IC J: 'J Sill? f 1 . fiilitB:. 3KS^@RT. A 7 V "t? k ^ © » 4 T IC Sfij t 
^«ai:Sx<i)^^trail3C^»??=. Bi!S<i) r protective Groups in OrSanic SyntKes 

[ 0 0 S 1 1 




10 



) 20 

jt} limyWtit'B^ (ID t3:{b«?J!/ (VI) tA)7X:8-Mt-^CVCJ;';Sia-??=?. <SSS 
P' ta flu ^ 0 r Protective Groups 1 n Orsanic SyntKesis (5l3ffi)J (DtlJU^K'^-Jli^Q 

®fnt^5si (VI) J^c';?/■>^^^^ (iv) >:7u-J^^s^b^^s (v) tstssfeTic 

3?y7*y^'7ftt3C>flC<tVSa-??=3. SE^S. Comprehensive Organic Synthesis. 
Volume 3. 481. 1991^ C 6E« <i) S S S ffi 7 ^.ffiLgiSLVU7l3:AD5^>, f-y? 

>) Zvirll. C Z (1.5 V 7 □ ^ ? ^ 5/*X>)Z y iJ^^I/^f?) r y i?-/Hlft;tfr» * 1/ U . 
SB!*, AWry ii.mib7K%m. X-tJI-P. 55SS^ib3K«S. DMF. ?K¥t!);SElC^ 

li'&^mM'^ iitimMMT . )vMiT '^iomT c'nt>tii , >ssicf^tTi3;« ^b^^l5 (iv) 

7 5 > . f 'J V > . 4 (N. M =y ^ f 7 5 / ) C 'J ;^ > . it :^ ^ 'J -5 A , ^ ffi / h y 
7X9^^t:?-H'J'^Z*. ->i|- + ;/;^f-y'5 ivXtttert 7'»- + ya?y'5i.^<?)JgS©»ft 

[ 0 0 S 2 ] 

[ it 1 1 3 40 

^-vJ (viii) ' ^ -'^^^aJ 

(VII) (IX) 

(^t, Q!3;CH>? t3:Nt , P^ 13; IS 7 5 y 6 <i) ^ ^ S t . Ztt GSf <J; M K 7 ft 3 S § t ^ 

mmit-a^ (ix) a. 7y-ji'^¥# (vii) ut t j: u c ^=5 ^> "i: © 50 
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i y 7- V y 7 s.B>Lti ^ 7-y w^^Bc t z Y c ^ T^Er:?r i , :b vyjyr^B 

) 5K<gUfi>&ECJ:3 7fl.=t=;Hb0^ftt^iiffl-?3=^- ^^SSP^r^ b5 ^ o? r Protective G 
roups in OrSanic Synthesis J Q 7 ^ J ^o) ^m^-^^mi^ ^ . M.B^, 1*} 

^b&i» (IX) 'zmiLW:€'£m<i>f&^nKBT2.k') . ssfSirxcvj?-??^. 

[ 0 0 3 3 ] 

^ «gi. issts. ta)iii« s^. > sait, jfl. sisa. □ 7 h 7 7 7 < 10 

[ 0 0 8 4 ] 

SIC. ^ftmt3i, 4 (4 {4 [6 (3.4 V/ h + V 7 r = Jl. ) C 'J I/- y I 3? JbTKr jHc^ 

7aS3JttBSt9SS^i?fW$Ull.'&lffi4)i'tft."ftl.Tlg(5l&*XiailWX'X7('^[Ze( 

• tl I . iSl. *&*X)SElWl*f'"-? ^9ttK±. JSa,(4>ll-ttlS^Cifyil7 20 

xrr. sjs:*#c J; ^ T ^'>^ t» ') ■? ? t «i>-?a^ I ^ > j® s c ?■ M ? « ii 

aS: 10.82. 12.86. 16.?6. 19.90. 21 . 76i5 22- 88. 

11.66. 14.92. 16.92. 19-44. 20.10. 21. 06& &f21. 90. 

DSCS-W-?. a S!Jg Si ttl 88-1421: IC. ^ 1! *S ^ R 126- 130t: IC *t a YllSl'ft'R 

er- 7 (^il^^i^1^&ss(^ 7 1! V h ))t *t 3 , 

[ 0 0 3 5 ] 

aSj^i:*i5Si)rft©ast40T::ffl3ki3a®75%T. KuttSotTcaifDTezi^flSit 
-/i. x9/-;i'> 7i2h7¥<i>s^. sEi)t*^tm<?)iS^^«(ftSt<a. PKxf 

7<ih7-X5'>'-^L'3JB;7t!f-7->^^'/-Jl')cSJ57ti- ^ 
Sffit^t T t W ffi U ^tu:: V . aSa^if iSft U TUT tSJSTt? 5i!iSc<}:';B 
[ 0 0 3 6 ] 

a^i^ssj. ?iffJ. ^T-'cyi.g'J. m&J. BJfi'J. siffj^icj; imds^. ^lutina 

bTiSt;-?5Srft3». SDS49J*e, SJA1 B^;tV 0.001 ni3/k97il100 in9/ 

k9Sg7;f)'J. CtltlB?. J)? lift 2~4IllC*itTa4t ? . ffitPCJ;^T 
»Ra#Ttl1Jl6dri, EEAl il^JfeV 0.0001 tn9/k9 75S10 m9/k9Ci)eH"? 1 BC 50 



BNSDOCia S004ao3871A_l.!. 
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1 iBlTi l^ttSmia * till . %A<5J^^(*, a^. EPAIIsI^^'^O. OOOl m9/k9 71 

:S . C <!)J: ? i!Sl«:fflS?«)iC3*ll7tt. - S l± ^ J-M. ± © )S ft ^ M . '> ^^ < ^ t - -3 
(j) ^ iS "ft 5t ^ ff^ fiiJ , 'IS!) X l*5llg . T > Z h - . 7- h" 0 m , 1: H O + V 7- □ e il' ^2 □ - 

t§SL7UT£J:ll. ISffJ>ili?lfJ«:i&lCJ:'JIi3»cXttf^tt«b <I*KJ§'^d-t 
t 0 0 3 7 ] 

BtsffJ. Jsii^ffJ. wmm, RjssJt u 7 ti T e j; u. 
7 «jfflact»i*, tmc#3HbfJ> msm, saasj, ?L^tS'J. ^stSJ. se^^tffl. 5§p?s 

e^ra;S.t^iUJ; ^ T3iHb74t7 . tfe- ^ tm 1 S <?) H$ t K l£ b . "ffifflSJC 

aiu4JtoTSiltlU>:i^7 9=I. -PJ^iy- 7fh-7^1©©J;75iHff?9J^> Sic, 

a^"ftA7*A'fX^9i^Sfl©7'A'fX^HISISt&SU7,lt^«t$^-?3ittSa:5tfl. 
>;U-?S^t3CV2if-??I. «»l&*'!RAiS^R. lia3l3:#StEI<3>lS#ffl<5£<9-fJ> 

«jii5gl$t<gsu;tiosx7i^-Ji'X7-u-^<!)B®?9)^-?eJ;n. 

[ 0 0 3 8 ] 

Zh. XrO'THfJ. UijU^ffJ- □'<:]MJX> ffiffJ. 'J / - -tr fi S ffJ . 1t 

[ IS ffl ] 

[ 0 0 3 ?] 

1 ) PDE4t t ?^)gl3:> ;i(.T(i)ii'Jvvh;BSS5j;';aSU^,. Jga'5^X^-7y 
h <t V X-T/l'BgfT^tgai b ^SMt SS:fejS7K7Sfc5l^l. ;t\St «-glb «-g|b;t 
jBStttT*^"?^» < fl)86b > cat 1%PR0TEA8E INHIBITOR COCKTAIL For HaiBnalian C 
ell Extracts (8IGMA)t SC'SfffijS A (20 mM Bis Tris, 50 mM PI6 / h 'J 9 . 2 mH E 
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DTA. 5nH2 ^;^*7•^I.^'>'-^^' Z^iH benzamidene, 0. 05 tnM phenyl metKyI sulfon 
y1 fluoride, pH e.5)CS5aife, 3i U 1^ □ > C J; V HBSt IS* U . JaitJ&ClOO. 000 G, 60 

2) SffiSA?Tffiit?tlfe2.6Xl0cm d ^ 7 y 0 - 7. 13 7 U C . ^^^Lfe^S^iil«^_ 

t*:«bfe. -:> D-i-mn y Lt^mmA 1200 ni-?E5iu*is^setfis2£L^. §si>' 
/^c^BiJtSfet 0.05- 1.00 MKBg^hyoi.«i)JSr*^ie)Sts*t?«ffi5SA 750 m 

ltffltlT?SiliU. 7iiil:&i)110*tPiRb:t. cGHPJS J/ S -/ 0 A / :& JU iE V a 'J > S ft 

©l^i!a€tSl/^-5 cGHP 5?aj;i.V'5A/i?Jl'fV2U>©^felCJ:'J cAHP{^ mih^lj' 
S^g t S H 5i tl a^® t PDE+BI^iSa t i^I t ?;fe4;)cp)tfMS)S^b7iSfflU;fe. 
3 ) ^SH!:'a'!tJ!lt*mM<9^JS t 40 fiiM Tris HCKpH 8.0)> 5 wM J£ ^t 7 7 * V 0 . 4 mM 
2 ^ n, :)!) 7- \- JL 9 J - h . luM cAMP. 1 uCi/ml H]cAHP^ &f PDE4Sf M S (9 3 ^ b T 
l( 3 ja.0S^)g t-jSon^lOS-^^E^ 7 . SE?S(C¥fi(<) is wM fSiSSSg. 5 aM 3 
ISOBUTYL 1 HETHYLXAKTHINE(IBMX)t SC^ZO raS/ml Polylvsine coated yttrium silicate 
SPA beads(A!nershani)S5gmt J(llX,J&0t#±7 t:, SMSSffi t 311^ U ;t . 

iC5oRcPDE4<9rtaf>sttt5o?si!ist- J a^<b^!i»5as>: b T, ft<fcet»i= -> uT^ai b 

±lESS^ife^W097/l9078i^SlCie«!'?):e5S-£SffiL-?. PDEl. PDE2, PDES;^ PDESffi S 
SlitlHSlCU^Lfe. 

± 15 1^ 0 ^ m . (t ?» ( t ) «: PDE4IC >!t U^««fSSiSetJPl, 'f-?t^felfiSiJi^5!l 
2. 4, 5, 36. 48. 57. 75. 82, 96, 99. 137,1 64, 17 1_, 1 
80. 191, l99j[^&'2lO©ibSWtt. 1C60^^12 nM^M. T V tl ? ^ :tl ttjS & t /Tv L 
tfe, iBjSiS 7ttPDEK PDE2. PDE3j6 PDE5C >4 U ?! S 5i & t fi ^ V t 5 » o 

."€£-^7, <be?» ( r ) tt3iK«l»o^g^LfePDE4l!ISffJ-^af^ ? c >:2^f5isir afe. 

[ 0 0 4 0 1 

mS^aZ (TKF a tSI!aS}3<l£ttl«>: bfcSDl&tftifS^®) 

1 ) gsifiii'it 7 ^ y f -7 V ^ o.5x->< f t2;i.D - xksjkc^js t it^m.>!(.% 

58)10 tn9/k9t«lDS^Ufe. SfeJ^tfigPCK. ^« (0. 58!^ f J^ □ - M S 7K , 3inl/ 
k9)t il«IUS4 0 fe. Moa^tfe. jiitteCX-r;i.«RtliSUfe7 V l-<5l©MJ:'J 

2 ) 967^tgS7- L' - h iUl5^5)fe <?>tli^200U I V S 3 J; 7 C, ±-?IISb^li!l (fiJ* 
ilS2.5X), lOX^I^B&itllajgt St^RPHIie40ffiJ«5, £Hi -5 >f X f - v v h «9 ± Ha 20a I S &f L 
P8C^)i^^lS3U9/ml)t 3-3ib . COz-f > + i '\- ■? -tfflUT3Tt-?-B?fct&^b Jl. JS!I 

7- 1/ - h t SjB(1500 r.p.ffl. , 10^^)b . ± )fi t (Si & b . Bg <i> ELiSA kittS 
HT±;S^ ©TNF aStHSb ;t. 

llERiSJS-ii^SsiCSSQeS. <bBO C I ) tt PDE4C ?3 b 3i tR IS? ^ PI ^ iS t 'Tv 
tZ^-^^^t^. tfeSSD**RtteA»-?$) Z C>i» "i , PDE4<9^*t ^ «tSti)^RS • 
^SSVb7^ffl-f?)?*ff^iJ»1?i^?. 
1 0 0 4 1] 

4Hi?Q Brown Norway^ iiitt 7 y ^-(B*f-^'-i^:^'JA-. ^^^^'DcSfFfflOASSaC® 
J^iiS : 0AM mlv^\. AK0H)3 : 20 ni9 /ml ) t , 8 B S S ^ b T 1 1 3 ml ft® W ft* 

C VIC J;*J K/fMfPtfio fe. 5^31. a#^3atDay 0>:bfe. Day 21>?t*22C1X0A 
/4S:^}g)StjSe2a?77-f1^-(NEUl2. :Ji.D>)7Sibb. S<lF7yhC20fi'St 

A«g b ;tB¥t jE^?^SPV b Tffi l)^. ^^^be1»t 0.5«MC3K®)SC15§ b , iS S * A 
SSS1>S<51i^^i5!ilCgoa*b^. 53VS)5»t3;, ffi^'!5ASSI<i)SacJ;';l8^>;b. tft 
®>!SlASliSlC«:fetS®bfe. lJ[ai«AlS2^ ^24^^m, » 1 * > 7* :? - JL^ » T 
CBSablftai*»ilIlJ;VlStllllSa5EfttJ5:ife. aScJZi-KBFr 7t-i*l?M^T-T 
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n,. 7^./*)t^fAuzlnl©^^';>Cl unit/mi)g*sg^:Ji>s t a a - piR r ? js^f t 

5@(ltl0 raOa'> jStU >:IC J; 'J . g t SUfiiBiSfe^ (BAL : BroncKoal veoUr Lava9e)t 
^^L. 151 iR U feBALSSt 500X9 (4C> 10^S)-?a*^. ±atl8t*U. ^ © (fflfiSffl 
*)t 500u IQ\ A U >(1 unit/(iil)§*4S:^S5g7S^^b fe. S S 5S M «i) ^ 6 tl «a 
SttlSI+ISt^KCelltac a, B ^* ^ U ^ « ^ ^ S ® * t S U ffi SI ffl iM JS^ 

•7, ^ft^a60%. n%. 31%Qfif >Stttrvb ^gtl^C ffV l) 7 liiiffJ s 6 <?) 

.ssffisaict^u , aijiai# ©Sfif static [^ffiic^si)-??) 3 

[ 0 0 4 2 ] 

istar^SI^^ vt-CB*f^-n.xyA- - 48:^11581 C ®(S t lOU 9/ni! 

©LPS (LipopolysaocUrtde E.coli 012768 Boivin. EIFCO)^ )fi t 200u I y > t ffl I) 

a# U feB¥t j£l^?iffSgfi: b TPil);fe. 5a;i^it^«)t0.6S5MC7K?l)6C^?Sb , LPSSiH^ 
a# t<) 1 Bf HbO cSDiS^ b Jt. 5 3^ » !i t* . LPSaiSWS^<i)iiB J; b , LPSft 

7iRa#<fen:«e:g:t0ls^bfe. LPSSil wia^ 24^lis. B)?at*>7"?-;i'^^T 

CllffllbffiiPX!!HK<t'JiSl4Sa5E^1+fetS-.H<-'F±ie^SS^?i3>;Iql^Cb-?E64^5glS 

ffi b fc. 

[ 0 0 4 3 } 

: FAB MS(M*H)\ FN : FAB MS(M H) , El = EI H8(H*), AP : APC! M8CM+H)\ MP : Stik Ct 
) , NMR1 : CDCl3^<?)'H KMRC3^ It Z SfSlUSlGC - 9 <«> 6(PPin), NHR2 : DHSO de^f^'H NH 
RlU 3t It Z 3f f - ? <i) 6 (ppm)- ET : HPLCCWakosi I II 6C18AR 2. 0 x. 30 initi. 5 mM T 

FAaq / MeOH = 9/1(0 nin) 0/10(7.5 rain) 0/10(8 rain). 1.2 ml/tnin. ZbXZ. 254 nni)C 
3yit 3 #^(min)) . U\ : & JkZJ> ^ (Ox: ;/ a 0 HJi . Fum : 7 Yil^SSlS. S 

ffi: 7y-», B)ja'©Hj<9JSt!j:rje'J^f3:2HClK21M^lIt3ir) . 8yn:SJE^(ljl?t* 
laHsfelCSab feSSffJ^^trvt) , Me: ^U. Et: xT;U, iPr : 2 7- □ t Jl/ , cPr : 
V 7 □ 7- a . tBu : t 7" f Jl' . cHex : V 7 D =t= V ;u . Ph : 7 i Z ^t- . Bn : ^ > V JE, 

Ac : 7 -e f /I. . Pip : e u '/ i ^ . ?\pa ■ ^ '^v yy 4 . Hor : =e s y > 

\ y( Pipr : C^7 V> 1 ^l- . P/rr : t □ U V > W . 4 He Pipr = 4 X f ;H? 

^^vy 1 -fJl/. tfe. SUlS^su^&^ttl^fflSta'vb, mXKl OitZ 70Dt 

. 3.4 diMef3:3.4 V / f Jl' t , 2.3.4 triMeiJ 2. 3. 4 t- 'J 5^ JU t , 3.4 (OCKzO)tt8.4 ^ 

fl^yyt^vrnt^il^iil^t. 
ia*XSSli?ff QSJSCtt , MAC Science HXP18TAHF22t S II . t« : Cu. tmsS : 120 mA 
t«E : 50 kV> ^yyV yym ■■ 0.020' , ^iiSa : S* /rain, as : 1.54056A, St 

£iiw^eH(29 ) : 5~40' <9^ff-?aia b . 

m^*fCDSC;j5tTGA)13:^4lYa3:0*ft-?^S b . 

DSC : TA Instrument TA 5000. tS~400t: (lOt/min). H2 (50 ml/min). 7 II ^ Z 
L^ltyyilJXy. KK-TK instrument TA 5000. S^~400t: (lOt/min). H2 (100 ml 
/min), &tS1^>7J^/^>. 
[0044] 

^^m 1 
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e 5 a □ c 'J V > 2 t ii'Tiiy^^f )v , 3. 4 y h '/ 7 x z ;u -^j se . v^i \~ 

fll X. loot -? m 1 S i& U T , 6(3.4 =/ ^ h =%= =y 7 X Z ) C y V > 2 * /l- 3? > SS> f 

eOt^JDSaTSO^-^^l&U ^ . B C3.4 ^ =^= 5/ 7 x Z y 2 S Jb/K>l£t ^1 

fe. NMR2: 8. 18(1H. d. J=8. 0 Hz). 7.09 ClH. d, J=8. 0 Hz). 3.87 C3H. s) : F: 260, 

TJ&ET-ttTiJ£4 ^h=t=v*;m;z;i'^>v^7x/v^ + vAt. y^y-^ui^. a? 

-T--^ A^3lSfeT. ?X«^HaT&BrttT, 4 (a 7 5 / > ^1/ ^ § 8S f t 
ilfe. F: 242. 

#f ^?J 3 

4 TDE 2 7Da7Z V - ® THF?S )S tC 78t;-?. n 7-f)UVf7L/n \ ^ It y m 

. mis.tm^b-in^tii^n t3.4 v^hty7xZi>^3^'5B^*^)^^^:>vcsu. ^^m 
i>;|5i«iubT,6(8 4/h=if=y7xz ;k)t 'J'yy i Juac^M t *f fh: 

262. 

1 0 0 4 5 3 

^tWa^lBlttCUT, 6(8 7;i':JD 4 ^h+V7xZfl.)C'J=/> 2 JJl-JlOBlt 
Sdlt U FK; 246. 

^^^■e<J3>:IHlSCUT«eC3'<>=y;U^ftV 4^l-=t=5'7iZ/l/)fyV> 2J;irS: 
>^tSiau:fe. NME1: 6.95 7.05(1H. w), 5.28(2H. s). 3. 95C3H. s). 

I '\yY}\>7i^v 4 rot 2 ^i-=^=v'x>tr>traii, #%ffl3^l3!fifec (fib. in 

jK^ISKIMjXSSib:^ f- y '5i.JKS)g^ - 100C^2.5BSfi r> ;fe ) b T> 6 (4 '^y^/)\.t 
3 ^ h=t=i/7xZ;i')Cy V> 2 j;b3f>8ltSiitb ^. F: 336. 

# t «l 7 

, 3SE<?)7XtSafiT3Bffl;5St tt7, N. N X f ;U t" * t h" □ + / U > 2 * J^ 3? =^= 
K t F: 23V. 

# t fi^J 8 

6 (3. 4 =r ^ 1- + 5/ 7 X Z Jl. )C y > 2 * JL- ^ t 7" h + * ^l- Z ;U f 7 =^ 
> t S II . a C5 S 3t -^J Z ^ |5| ^3; (5 ^ 5* (C J; 'n {[6 (3. 4 -T" ^ h t =/ 7 x Z -il) tl' 'J ?^ > 
2 ^JbTlCZ^U 4 (t T-h^yJ^l/TlCZ JnC'^7?/'>t#. SC. 4MlS1t7K^/il^X 

fi\.mmtmxKB\.-z^ i {te C3,4 i- =f 7 x z /u)c ')vy i 3? jjcz ^ 

t F: 828. 

[ 0 0 4 6 ] 

1 75^ 1.2.3.4 7^K7i:HD:^79l/><i)7lH'Z}- 'J 4'»5SC5X;iiTey*/>Ji 
jym{t7nQ7CT^L'tlniljg®7e, 2 N (1.2. 3.4 Tf-^tKD;^75'U> 1 

^;i.)7t!i-75t--ts^. ^l^^L;fe^t■&?s©7t!^■z^';^^3iiSc. afiit!=>/'5/.&j^ 
t y^7r. > t jiai . s^-?i7f l b 7 - 2 Ci y > 4 ^ ii,) N (1.2.3.4 t h 7 
i: h- □ / 7 9 p 7 1 4.)7t! h 7 5 H t #fe. !5ic« # ^^^fe^te?^<^)THFS)sc. ix 

T . ^x ^ y f 7 7 5 z f t 1 , sos^ ^ ioffl s a b t . n [2 c t ;u y > 4 

/I, )XfiL'] 1.2.3-4 Thvtf^a/7-5'^7 1 'fJU75>t-JS^}g);b7*I^.F: 
261. 

1 0 

2 7-o=Ef-/i'X><i)hJi,x7?i)gii:, i(trH=t=-7S;u7icz/i')i.4->'7irA7. h 
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'J x(z/"^y y 'J ry 7 \i h y )v)k yy-y l(.q), z.z" c x (=/ 7 x z 7 7 w ) 1,1 

7f)i't'(^Villl7KZn>) 4 C2 ^ f JU 7 X Z Jl- ) 1.4 7 1 41 ^ . ilH tlfeib^ 

2 Jl.7rZ;i/) 1.4 5/"7-ir A> t -HKJIV U 741^. F: 1?1, 

# ^ 1 1 

h'JJtit-tVTvO^^^yt'AtiOX. l-S-?80«-ia 4 (3 7DD7xZ;b 

^. 3a^S1100lC-?2B|g| U 4 (3 9 7 1 Z y y V>-ifei!Sffit 10 

4lfe. F: 211. 
[ 0 0 4 7 ] 
« % «) 1 2 

*j f 4 V ynt' tir7 ^ i= <i>mm)^rz . 78t-?i > -:^Ji"f y z '\ □ f >^xt 
, i!ici*'>?csar:ssb5s*^'5i^i! lt, i ^^vii. 4 / fyiz-fyzMif^K 

Xf Jl-tHfe. 4m tl^/tSIJJ t 3Mmifi7KS)Sf - 5*^SSlO0t73.5B ® UT, 1 

'^yy)i 4 yf^n'yz^zi?>ffifii^i^t4lfc. 4ii4tLfeibdi8!ith;i'X> 
1=, 7=/^t>^7xz;^a^x7l^'>>i^&^>f^|JxfJ^7§>ti|]^. ao^HJusRsaufe. s 
E)®c2 (h u ^ f V y fl.)x ^ y t in^ ^ *J&^iSiiot:7i4i^ii U7.n[2 zo 
( h y ^ f Jt' v y )x h + y 3> Ji' 3r z ] 1 4 ptfii 4 e y V Ji. 7 5 > t « 

Jt. F: 349. 

# * 1 3 

1 ^>5^;i':3-=^=i'Syi'3?ZiU 4 (i 7" h fy ^ )V Tf: z }i ) t 'Kyyy z ^ ii:^y^Y 
t;i,7rvy>tfflii. ^a<!)S)i«i5^ion$©:SiScj;'j. i '\>=>-;i'^=t=vj^i'/)czJu 4 
it 7 h'^r'yt^^z^) 2 Um^is^*jy 4 ^)*4,af z JHfH? y > 1 41. ifS^x 

frt,'?, 4Hl&<fcA3!f/BiSXf Jl'SJataJtSStttT, 1 > -T" 2f + 'y 2? ^ TP Z A. 2 

[(=e;i./K';> 4 -f )^ ^3cz ;Hf ^ 7-7*> 1 4ife. r<?)ftd»t h ^tx^*?. rn? 

-t? > . ^ y 7 (v"^ > y y 7 c h > =7'/ aCo), 2.2' f 7 Ci/*7 1 z^i^s 
77</)i.i' f ;^ 7 f ;^ h y 't' 7* H + 5/ K iJftT, IB ^inmJiJi t 7, 1 30 

> 5/" if. :;f + -7 J /l' JK Z ^1' 2 t Jt. y / S Z 4 7 x Z A. C ^ 7 ^ > t 41 ^ . !E IC 
, W^tlZit&^-ilL9/~l\''P^ \Q% P{y L^^'^^T . ^&<D-jK^^m%T ^ t 

^-?i.5am DL.^mvst SI*. s«tig^UT4m*L^?s tx5'y-;nc^ 

PU. 10%A75/"?/^S!5RJ5lC<4'BS7> t Z tJi. a5§ MS 70t: "? 2. 5 B ^ L 

T, 2 ECtJl'Sy^ 4 'ffl,)JJ|.3JZ-fl.l 4 7xZJl'e'^^5/*>tS^. F: 276. 
[ 0 0 4 8 ] 

# ^ ffj 1 4 

3(t7't-1=V2i;i'a?zyU)7 5/ 8 7xZJU7'n a >K(i>THFS3fin:CD[ t io^ . 5* J& 

ss6ot:-?8^(§i ufe. -asm tta$-?JtiP4S. t ;u3vy 7tfl]t . ^g-?ias 
U7. NCt7*h + -y*A'a?z-ii') 2 [Cf;i.avy> 4 ^A'):d^/Iczju]i 7xzfl.xf 40 

;i.7§7t4lfe. ima^^t^^St, 4H}S^bJX«/a^KXf A'^SSt. tS-?453'^ 
tT, 2 [(t y > 4 < ) » ^l- /IC Z ^l' ] 1 7 x Z JUX? ;i.7 ^ > t 4l;t . F; 235. 

5 

1 ^y V H 11 ^ y z'^zif ymiLf iiJkzjtyQ tmmxf n^tmi) , ^nm\ 2cie« 
<P7/u*;ntRf&vra«cUT4i^i 'x^y-f^i- 4(xh=*==>^)/i'3czJi'><fJi')'fvz 

^□T>ffiXfA.t. xy>'-^l'J!i£'tM?KBSit:^hyOA?KS)S'f=. SS?2»t^. SC8 

ox:-?i8B*^,5S?it. 1 ^yY < h 4(:0Ji.7r:=^v;<f;u)'fyz^^f>^t^fe. c 

<9it^1SlChy7Jl.^fQSIi$M7X«Jt;tDX, ta-?80*f§ Ufe.SStigSUT^iJ 
tlfejS tTHFCSSb. tJU«y>tiDX. tM?30*ISi t. 1 > V> ^t- 4 [(€ 

y > 4 ;!,)» Jt./i:z ^ f JU l-f y Z'^ □ f >l!Et 41*;. !EC2 ( h y .X f -7 y 50 
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m^(o-n^-d-. 1 'Kyv^ii ^ i'\ y y m ^ t )i ji: z n't i K.'e Ji TS^ V > 4 'fyi^)* 

JU Z y f Jl- ] 4 f '\ y 5/" Jl' 7 5 > t S ;t , F : 466. 
[ 0 0 4 9 3 
# t fi'J 1 6 

'Sseot-f ao^"^ UT. '\>'5/'JK4 7q=e 2 xf;u7zz-fi/) x-T^it^i. 
=/> Z :ij;U/K>@S;<f;utSfe. ii +i ibft SiiK?) y ■? / - ;u Z>THF0 ii ^ ® iS t . 10 

. £ IC 1 S-?4. 5 B ^ l> < 6 C3 X f A 4 h' □ V 7 x = )C ^ =/ > 2 S /U 

5!jia c . 6 (3 X f 4 h y 7 Ji, ^ □ ^ ■? > X 7K z Ji- ^ t ;/ 7 X z )c y V > 2 * Ji. 
15 ±ie-?^ ^^^fe^bft!!»<^>1.4 v<f + t>S)Sic. h y t f ;n:' z ;u z x' . Jk<b'J 

5^-?^, Th7=t=XCf-';7xZ-lt.aiX7^>)A 7>"?i.C0). 2.e5^t7-fJI/4>:f 
Ji, 7 X ^ - Jl. tJiDJt. 18^ISaDSRS5Sb SC7^h7=t=X(hy7xZ;U7KX7 

A7=>"5i.Co)tiDt. 2a SJBffiSJjit u ^. »:ii-?ssT, 7 v ^b 3) y ^ t jdx . tM 

-?2B^ 6(3 Xf;i 4 ez^l'7xZJl')CUy> 2 3;;i.3i:>ia-Xf;L,t*lfe. 

T:(l)^te^8t>^^'y-J^1'. iH7K^^b?^h';'5A7X®>s-?sisi/, e (sxf^i' 4 fz 
;t-7 X z;i.)f y =r> 2 io}\.T,y^Yh. 15 ci 7 5 / > > t ffl n . jSK^saeys 
^isifl!©^^cj;'J. 6 (3xf^ 4 i:zJi.7xz;u)K ^ > 9" y 1 'fjue 2 aj 
;^^l?=^=1^5 h- tilfe. F: 369. 
[ 0 0 5 0 } 
1 7 

6 (3 Xf Jl' 4 t F □ =t= 5/ 7 X Z /b)!:- y 2 * ii. i$ ^ f JKi) DMFS 5g IC , kSS 
13'}1 U. a^Jb/f^l'tiOX., 36J§aM70t?2iti! 6 (3 Xf/l' 4,^h=t>' 

7 X z Ji. y > 2 s Ji, a? > IS ^ f ^1/ 1 # > »: II f ^ ^ / - fl, A 6f ihjXbs lb h y -5 

?K^)Sf , J4^SS60t:-?ltS U-?, 6 (3 X f 4 ^ h + V 7 x Z JU )C y V > 2 
t ilT^y^-^nn.. F: 258. 

# ^ ^?J 1 8 

^ 7 y. _ ;i, t THFt . n rfSi^^J'TOU/n \^ y mU^X/'^y T 7 il^T^ V ■^W'ifl 
Til^£7 X z;Kf 2 -f Jl. ) ^ 9 / - Jl' t . h Jl, X > =y ^ 1= 1^ > iS 6 ^ *g 

1^. y-ffy Ymm^SiBt 7^z)i ifjv-ii z -f^i-) i7S>t*ife. 

3:11?. t:-y=/>*. c t-* □ + f ^7 § > i&isii flisiTiR® r i+ > 7 x z ;u (.f7y- 
iv z -fJi/) >7\-y ^i^vWi^iL. sic> ^^^l^^b^^lstx9 ; -fl' 7XjS^s«t 

, 7>EZ77KJ&&SSa«6tiDit,J!n«»TSiSrttT. 7 x Z -iKf 7 '/ - ^1/ 2 'ffl')^? 

h7^yt^iL. U: 190. 

# ^ fiS 1 9 

6 '?UUX:'Jvy l J^l.aOKP^ffl'' 4;<h + 5'7xZyU7rv'?BS. h*)'^ u 

taiSRTSE^^tt, 6 (4 xh^v7xZJi.)it:-yw 2 j;ua?>iS^f;E't^i*.. ifi 
ti^.it#?»t. sjXfiraS'f'. f!)g«s^ vsiertt, e (4 ^ h + -7 a z h □ 7 x z )e 

. y V > 2 S Jl. 7lc> e ^ ^ ;U t It . Sc. THE, ;>i 9 / - )lJiZ/ mk^ik. y h 'J LJK^ 

WiO'M.^mn'^s.Bt it-z . e n ;>i h =>ry 3z^07xz;^)ey->•>' 2 3?^/tr>iEt 

[ 0 0 5 1 ) 
4? ^ ffl 2 0 

2 7'at7x/-/Ki)7-Ct->M5aJCSib'\>->';i'/^C<KB53?y'5At3D^A]^T 
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U. 2 'X>'/JV:?r + V7-0=E'<>-P>t«fc. # n ^ ft ^ ® t THF-^ . 'i>-m<9vrai 

1591 8>:lB!«tCUT. (2'^>5/'Jl'3-1=-V7iZ/l/)(eyv> 4 'fA)^f;i/75>t4l 
fc. F: 291. 

# % m 2 1 

4 3-h-7xy-;ut DMFf . m^t 'J 0 u<>>^^r . z i&ity^f 7 ^ J yi& 

gS^ViOlST-&f©T1t> [2 (4 3 - h"7x / )Xf;U]->*^fA'7^>t4§fe. 

•J (2 ^ f Jl, 7 X Z Jl.)7rv X 7 ^ >iiC/f6£«il® y X(i/*'^ > y 7*> 7 C I- > A ^ V 10 
t?ACO)^feT. h;UX>f, ADS5TSS^tt7. 4 t4 (2 =/yf;i.7^/Xl'+V)7x 
Zh\'C'X'7Yy 1 J? ^3c>Sft 7- f ^l- 1 4lfe. 850. 

1 ^ > y ;n:- o y i/'i' s ^ylkz/^^ C2 7 ^ / x f 4-)^ h^tk y > ts^ K1= . jX* ft i- 

y7CK=¥y3^'55g:^hU'?A)JtSCT^STt- (1 'xy Y l^^W) Vy 3 'fJP)(2 
tE /I, tTv U > 4 -< X ? fl/ ) 7 ^ > T # ;t . F : 290. 
1 0 0 5 2 ] 

# t 2 3 

2 =>7/7xy-;^^c/f4(^ !7anxfJi')E/i'^Ky>iaiiig<3) dmf5S iS ic s y 

Z*tfl]JtJO^aT>gl&;»-ti, 4 [2 (2 V 7 J 7 z J ^V)l.f }\,'['e.Kt.'J y t%)L, ^iJH 20 
feft'&^^J tTHF-l^ > f 1 U7 )^^Zl WtmmT Sii&t 4 [2 (2 

^t- 7 X / =^= V )X T JH € S U > t *l ;t . F: 237. 

# ^ ffJ 2 4 

1 ;u;k>8S t 7" ? Ji-xx 7^ Ji- ^ ais?iT>g.srit . 2:7DD6(4t7'h + v» 

4^ t 2 6 

e(3 '\>V;i':^tV 4 >>ih=t=^7xZ;i.)ty5/*> 2 »/l/3:>lS^yJUtTHF x^y 
-4'!ie^Jg1=. A^J-^^'^i.S^fffeT. 3X«igBST U-?. eC8 tl^D + V 4X 
N + 5/7xZ;i')Cy'7*> 2 J^.JlC>^XfJl.t*l^. SH*lfeftd%t. DMF^ , V 9 30 

uT-ux: }\. ii^mru^ \r Jiz/ikmio uttamT RBt -^^ e (3 -7 7 □ t- □ f 

K t V 4 >i\-^V7 :LZ)\')t')yy I i Jl- Tlf > SS X f t # . £ C , THF >i ^ / - 11 
iieM^'P. lH?Xi!tft:^ hy':7/.3X^3ttiD5:iDmTJ^i©rttT, 6 (3 V OUT-U^^- 

+ 7 4 yh + 5/7rZ;i')iey5/'> 2 a?4.3r>i!Et4lfe. FN: 294. 
[ 0 0 6 3 ] 
#t0il Z 6 

#*0'J25v|D)«tcu-?.e(3V7;w?i-DXi- + v 4;<i- + i/7xz;L')ey^>' 2 

SJI/TlOBSt S3£U fc. NHRI: 7.93 8.00 (2H. m). 7.01 (IH. d. J=8. 0 Hz). 1.35 1.42 
CIH. n). 

#^^J 2 6 ^ |oH$C U 7 . (4 {4 [6 (3, 4 -y X h + 5/ 7 x Z )C V V > 2 :& ;i.<lf Z /I 

ic^ 7 5^ > 1 -f ;i.}7 X / + vm^ X f t u fc. F: 5oe. 

# % ^9J 2 8 

* ^ ffj 2 5 >: il ft lU I T . 5 (4 {4 [6 (3, 4 S =t= 5/ 7 x Z il' ) f 'J ->* > 2 3? Jt- z 

jue^7^r> 1 -f )7 X / + v)'^ 7 7it ^ f J^ t u F: 534. 

# t fi'j 2 9 

^^ffl 2 5 >: lalftC U T, 4 (4 (4 [6 C3.4 T-^i K 1= y 7 X Z 'J -7 7 2 J JUTICZ 

/I-IC^^'/^ 1 ;U)7 X / t V)^^ 7K Xf ^I'tSJtU Jt. F: 584. 

# t ff) 8 0 

*tfll2 5 ^I5®CUT. 6 (4 (4 [8 (3.4 S/'X l- + 5'7 xZJt.)C U-7*7 2 tJ^TRZ 50 
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65 2 5 >: |51ti!K: U T . 7 (4 {4 [6 (3. 4 V ?< ^ 'J 7 Z il) C 'J V > Z ^) ;U 3? Z 

)i]^\yy> 1 '^J^}7x/ + =y)^7•^'>s^ xf;i.tsi£u:fe.F: 576. 

8 2 

2 5 ^ U T. 4 (3 (4 [6 (3. 4 5/*^ f> t 7 x Z-fl/)e y 2 t))\r7RZ 

ll]^'\jyy 1 -f A.}7 X /=t=-7)7-9>K Xf ;UtSiJlLfe. F: 534. 

^nm2, s 

^^JJiJ 2 5 V U T . 5 (3 (4 [e (3.4 V ^ t- + 5/ 7 x r Jl. ) t 'J > 2 iJil-^Z 

ll]f\yvy 1 'fA.}7x/=t=y)^>-S'>Bl ^fJI,tS3JlL*;.F: 584. 10 
4f % ffl 3 4 

^?%ffll2 5 Vra^CUT. e C3 (4 [6 (8.4 h + 5/ 7 x r ^1/ ) C ^ 5^ > 2 1t})lZ:z 

ii]K:\'7vy 1 ;i,}7 X / + y )^ =t=f- >SJ xf ;i/tS3£L^. f^ 562. 

% ffJ 3 5 

=r 2 5 V |5)1iC U -7, 4 C2 (4 [6 (3.4 =/ ^ h =t= V 7 x Z ;i) t? 'J 5/" > 2 3) Ji^/KZ 
ll]t"\^yy 1 'f4.)7x/ + 5/)ri'>8!! XT/UtSllUfe.F; 534. 

# ^ W 3 6 

^% <?] 2 5 ^ laUSC b T. 5 (2 (4 [6 (3,4 -T*^ I- + y 7 X U 2 3? 3! Z 

j[,]t"\yyy 1 -f ;u)7 X / + y > >^ ^ f F; 534. 

^ % m 3 7 ^0 

#%<?JZ5^|oi<$IULT« 6(2 [4 [6 (3. 4 V ^ ^ 'y 7 :s. Z II )C 'J V y I Sfl/TPTZ 

/i.Jf'^^y*^ 1 ^ ^}7 T J v)\^^ym xfyi^tSiSLfe. f^ 562. 

# 3H?J 3 8 

^^fiij 2 5 V IBiac U T . 1 (t 7- h 1= y a? 3C z Jl. :) 4 [2 (4 {4 [6 (3, 4 y ^ ^ + v 

7 z.z^^xi'jyy I s 3? z -iHe 7 =/ > i -f jn 7 x / + y )x f ] f ^ ? y > t 

SHU fe. F: 632. 

^nm 3 9 

^ t <?J Z 5 V raiit C U T . 4 (4 (4 [6 (3. 4 y h y 7 x Z .fl^ ) C U -7* > 2 J ^l' 3? Z 
^UC^^y^ 1 -f/n^Z y / Xf /UtSJtUfe. F: 533. 

C 0 0 5 4 ] 80 

* 4 0 

6 7.aazZlf>SElCiE<tf:?fZ.'ltiDS,ADSft)§iAU^. s^f-?Jpa]0;fetftMKT^ 

siLjt. '^^>^r>. ^g^b7 § z t iDi , loor-j^n^n ufe. ijiT^jScT^sa 
a;gSiUT#'^nfe2 9on b '\y 4 hx: ^) vy dmf^ jSc/h ij'7A^f-i=yKt 
iflxaiss u^. ;i^T^aK:7<itKiMiSSU72 ><h=t=y 5 'x>^/^Ji'Cyy>t5i 

fe, HHE1: 8.62 8.68 (iH.m). 7.77 7.80 C2H.m). 4.03 (3H. d. J=1 - 2Hz) . 
#^e!l4 1 

itiies3H?J 5 ^ u T . 1 [6 (3. 4 h + y 7 xz;i/)c y y> 2 Jj^i^aczfl/] 

C^t^y^ -HSlgtSfe. F:328. 

# % W 4 2 *° 

tissJi*?J 5 V raac u -7 . 4 (4 (4 te (3. 4 h y 7 X z A' )c y y 2 s ^ua? 
z/uc^^y^ 1 'f;u}7xzA.SA'At'fJi')t:'^yy> i t}S\,my^ '■^yv}\,t^ 

fe. F-664. 

# ^ 4 3 

t&IESiiH?J5)ilRH$CbT, (±) trans 3 (4 (4 [6 (3.4 y p< h + V 7 x Z ^t' ) C y ^ 
> 2S)Jt.3cZ-IU]2.5y.><fJE,C:'>?vy>' 1 'ffl,}7xZ/l')7-De^>iS Xf^l'til 
fc. F: 522. 
#%«'J4 4 

SESJI^JS ^^«1CU T. (±) trans 5 (4 (4 [6 (3.4 =/ ^ I- + V 7 x Z)\>)^ 'J =/ 

y I i&iuaczfl'] 2. 5 '/xf^i/C^^y^ i 'f;i.}7xz-«')^>^>il j.f }\^t%iL 50 
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. F: 660. 
[ 0 0 5 5 ] 

#^«!I4 5 

4 rot z 9 0 Q 7 z y ~ n 9 y M^c ^ i ctrf-^vaj^barun-e^^'y 

> . h 'J X '\ > y 7" > 7 h > ) >^ A 7 V A (0) . 2.2" C 7 C5/" 7 x r ^L- S :i 7 * 

/) i.r f:'-7f;i.ii5f:'-t-yf/At T-h + vf-'tic^. ia3§ssnoi:-?4its u 
fe, >;^T^atc V fSJQgfis u -z 1 Ct 7" h 1= =/ s ;i/7ic r ;i- ) 4 (3 7 □ □ 4 h + =y 

7 i - ^ 7 t ilfc. NHR1: e. 99 (iH.d. J=2. 8Hz). 3. 85 (3H.s). 1.48 (?H.s). 

# ^ 4 6 

#^ffl45>;lBl1$rCl/7 - 1 (t r h =^ y t llTK Z ]l) 4 (3 7 ll t U 4 yi^+=y7i 10 
t*l^. NMRl: 6.72 ClH.dd.J=14. 2.8H2). 3.85 CSH.s). 1.48 (9H.s). 

# t ^?J 4 7 

#%^J45^[i]^llCUT, 1 {'■^yVVyy 5 -f^n 4 (t Th^yi ll7S^z}U)t'^y 
yytn^. NHR1-. 7.58 (IH.d. J=2. 4Hz). 3.07 3.09 (4H.in). 1.49 {9H.s). 

# * ^?J 4 8 

*^<9J 4 5 ^ ^ttc b T , 1 (t r h =1= 5/ 3; yi'Tp.z 4 (4 yxf 7 5 / 7 1 z 

e 7 =/ > t Sife. F-- 384. 
[ 0 0 5 6 ] 

# % 4 9 

1 (t Th-^yioii-^ziir) 4 (8 9 un 4 ;<h-=^=;/7rz;i')ie'^^*/'><i>7no3KJi' 20 

9 an 4 p^f-=t=>'7xz;u)c'H7->'>t#fe. 227. 
4? % «i 5 0 

#*B!l49V:^fi6tCbT. 1 (3 7 JltU 4 ^l'=<=-7 7xZ;i/)C^'7i/'>til*.. F: 
211. 

# * 5 1 

#^j5'J49^(^tticu7» 1 (3 9nu^yyy z ^ '%'7yy mn- 8.2 

6 ClH.d. J=2. 4Hz). 7.97 ( IH, d. J=2. 4Hz). 2,81 2.84 (4H.in). 

# * 5 2 

#^fl?J49V(^«ICU7, =>/"XfyK4 e'X7?^/7iZJI')7 5>t#^. F: 234. 80 

# * 5 3 

#%^5'J4?>:!51«JlUUT> (±) trans 3[4(2.5>^>;fA'l£r'>l7-/'> 1 'fA')7rZ 

)i}7'Di:tym nfji-^i^n.. f- 29 i. 

^ * 5 4 

^^e'j49>:l5filfCbT, C±) trans 5 H U.b V >( f )l G ^ y y 1 fl.)7 x Z 
•? ym Xf JbtSfe. F: 319, 
^t«l5 5 

4Pte'J45;j&'#*fflJ49^l^1i!CbT. 1 (5 pit-t'yCy^> S 'fJl.)e'^7=>'> 
MMR1: 7.96 (1H. d. J=2.4 Hz). 7.82 (1H. d. J=2. 4 Hz). 8.84 (3H. s). 

# ^ 5 6 40 

#ta45;i&f#*ffii49V!51«cu-r. 1 (6 i-^vc v^y 3 4 iD^^y^y 

#^l5'J45&6f^^ffl49V:|5HijcL-Z. 6 f \ yyy 1 -f;H=/'J7t#^. El^ 2 
13. 

# % ^?J 5 8 

#%^?J45ya6'*^«49>:fil«CbT« 1 (6 7"OtK:yV> 2 -f/t'JC'H^i/'^T 
F: 242. 
#*ffl5 9 

#*^45^&'#%^9J49Vra«CUT. 1 (5 7'0tCy5/*> 2 'ffl.)e^75/*>t 50 
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Sfe. F: 242. 
ro 0 S 7 ] 

^nme 0 

6 9 UDZ3f J Zh *J }iJkLt(±) trans 2.5 yj>if)\,C\^y > (?)MHP^5S t JfiJ&S 

mmx:-d'}^m ui. (±) trans d :/• }<f lit \ ^vy 1 'f;i.)zjfyz^ 
'JJ[.t#;fe.. F: 217. 

# t ^?J 6 1 

m 6 0 Ym^-C \j 1 . 1 (4f'^7=/> 1 'f^U 2 hy7;U^D^T;i'7xZJl')X 
9 ; > t F: 273, 

^ f <?J 6 2 

##^J6 0V(5]1SCL.T> (±) trans 1 [4 (2.5 =^ ?< f II t y'^ > 1 J^ ) 7 i Z 

ynxf y > t#fe. F: 283. 

#f ffj 8 3 

#te!ieoviBl«i2LT. 1 (2 Hh-Qtv 4 fx^^/^ 1 'f;i.7xz;u)x^/yt 

ilfe. F: 221. 

#t^j60^|5]!£CUT, 1 (5 Zi- Df 'Jyy 2 'f;U)e^7V>t#fe.F: 207. 

# t ffj 6 5 

#*CTeo^isiiii!Ci/T. (±) trans i iz.b v ^ f )i vy 1 ^ )^ > :;c 7 

h- t F: 219, 

[ 0 0 5 8 ] 

# t ^?J 6 6 

4 7 D > XJil/T* t F V 1 Ct 7* I- =\= V :& ^I'/ICZ /I')!:- ^ ^/ > ^ NMP^iS r: SSS 

n V Ltmxiom ufe. j-xT^aic j: 'J issasiRSib T. 4 [4 (t r h t >' :o ;i.3c 

IJI,)C '^^-7-> 1 -f JH'\:/7:7Jt.r'i: K t^fe. HHRI: 9.8O (IH.s). 3.37 S.40 (4lf. 
m). 1.49 (9H.S). 

#^^jee^i^«jcf7. 2 700 3(4t7"h + =ys/i/7f: = JH!:'^7y> 1 >f;i/)e 

7^>t#fe. NHRI; 7.91 (iH.d. J=2.4Hz). 3.58 8-81 (4H.in). 1.49 C9H.s). 

# iH?J 6 8 

^tfifjeevrattCUT. 1 (4 7t!ffl/ 2 ?D07iZ-n')4Ct7-f=t=V;6iUafZ 
;Wf ^ 7 V > t ^1*.. KHRI: 7.07 (lH.d.J=8.8Hz). 8.08 8.12 (4H.in). 1.49 (9H.s). 

^^me 9 

#*^j66V!ta«tci/-7. eC4(t7'h=t=-7*fl'a?z/i')e^7V> 1 >rji']cy5^> 

3 ^ ;U A Jl^T-li t#Jt. KHRI: 9.80 (IH.s). 3.54 3.58 (4H.iii). 1.49 (9H.s). 

^^mi 0 

#*fiii66Vlsiiic:uT.e[4^fjue'X7=y> i 4 ii'iK:'Jvy ^ ^ )\^ kiitci' 

tSfe. NMRl: 9.78 (IH.s). 6.66 (1H. d. J=8. GHz). 2.35 (3H.s). 

^^mi 1 

i5ot 7Siirtt^c^7=/>c2 ?D0'\>y'^7y'-Ji'tiDX,i#s ufe.jJiT 

^^CJ; -J ISSQS^St ('\>V>f 7!^--'^ 2 -f )C 7 V> t ^1 . F: 220. 
[ 0 0 5 9 ] 

60S67K <t / h 'J ^ THF2I e5»C. Otl^iPT. VXf^l'SX/K/SISSr^Jt'tJgT 

i..sc4[4(t7'h + v3?JU7icz/u)t:"^^-7"> 1 'f;i-]'^>X7;uT't:FtSTb 

Ufe. ^AT^)S iCJ; 'J b 7 . 3 (4 [4 ( t 7 ^ V ^ ll' Z l\. )f ^ ^ V y 

1 ;H7 L z;i.}7 9 y ^i.BSx^^l' t^i^:. i5cisie4^%^J9 4 ^ leltSiC U T, 3 (4 [4 
(t7"Kt-7 2»;i'afz;i')e^7V> 1 >f;i.]7xZ^}7-0A>iSXffl'T«§;t. NHRI: 4 
.12 C2H.q.J=7.2Hz). 2.87 (2H. t. J=7. 6Hz), 1.48 (9B.s). 

^^mi 3 
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# t <?j T 2 ^ 15] ic b T . 3 (e [4 (t 7* H + =y a /uat z )c 7 =>■ > 1 >f ;ne y 5^ 

y 3 /HT-D A >IIXf A'tltfe. MHRl: 6.80 (lH.d.J=8.8Hz). 4.12 (2H. q. J=7. 2Hz) 
. 2.56 (ZH.t. J=7.6Hz). 

# ^ ffl 7 4 

^*flil7 2V(5)«ICUT. C±) trons 8 {4 [1 Ct 7 t V :!? Jl. 3? ' /I. ) 2.5 V f ;U 
C^^-y^ 4 ;H7 I Z ;U }7-D A >i!x f PI' 1 45fe. EI : 390. 
10 0 6 0] 
7 5 

^ tffl4 ? J!JS*<SISSJt«'J 5 |51S<!):5SC <fc 9 , 8 (4 {4 [6 (3.4 V >^ V ^ V ^ z. 

'jyy z J z pu 7 5/* > 1 >f ;i.}7 I z;i')7-n A>SExf ;ut s*.. nmri 

6.?7 (IH.d, J=8. 4Hz). 4.12 ( 2H. q. J=7. 2Hz). 2.8V (EH. t. J-7. 6Hz) . 

^nmn 6 

? % ^?J 7 5 IB) n: U T , 5 (4 (4 [6 (3. 4 V / t- t V 7 i Z /L- ) IC' 'J V 7 Z PL- 3? Z 
;i,]e^^V7 1 -f JU}7 X Z JU)'^> ■? 7!£xf Jl/ tilfe. mi]' 6.97 (1H. d. J=8. 8Hz). 
4-12 CZH.q. J=7.2Hz). 2.31 (2H. t. J=7. 2Hz) . 
^ ^ ff J 7 7 

^ % ffj 7 5 ^ I51« C U T , 8 (6 (4 [6 (S. 4 -7 -X h + 7 7 i Z )C y 5/* 7 2 ^ K Z 

;Htr^7=/7 1 >f A'}!? y T-v 3 < fl.JT-n A7iixf ;ut»fe. hhri: e.97 (iH.d.j= 

8.8Hz). 4.12 (2H. q. J=7.2Hz). 2.84 (2H, t. J=7, 6Hz) . 
^ % W 7 8 

6 7D0 z □ f f ii. ^ ic ^^7•7<9DM80Sifitjl65&a^Sl^0t-? t-?, e C 

^yvy 1 'f;UZZf7S£Xf;i't#fe.F: 222. 
^ ^ ffl 7 9 

2 ZhD 5 7;i^n7x/-;UJ;'J4E^t^JZ5j!S&'#^^J6 6^ra^ci)SSi::J;'J, 1 
(3 '\yyiin^l/ 4 ZhD7i:Z;i') 4 (t 7t-=t=7*)U3CZ;i/)e^7 7*7t#fe. N 
MKl: 8.01 (IH.d. J=8.4Hz). 5.22 (2«.s). 1.49 (9H.s). 
[0061] 

# ^ ffl 8 0 

1 (3 ^yyil^t'^V 4 Z^07xZA') 4 (t 7-(- + V*Jl.a?z;U)C'^7 7'70^^' 
THFige^SftC A77''!?i.jK«tiD/L?X*SHaT L- . J5*. T ?jS ^ IC J: V 4ft SS 
S«SL/Tjmate2 75>' 5t1(t7"f-=t=7 3Jfl.3fz;i')e'>«=7'/7 4^fl,]7i/- 

^i,©.xi'y-;!,SiRi::?f^i,H=PBS><f;i', p h^x7XJU3J>ffitin>tiDiSi b^. J!t 

T1|f5£lCJ:';^SQg«SU7,e(4t7'f-t7t?fl'3:z^l/t:'^=77'7 1 ^ iD'^yy:^ 
^tV'-^'ii^n.. HHR1- 7.97 (IH.s). 3.15 3.19 (4H.ra). 1.49 (9H.s). 

# * a 8 1 

4.e=/7DOi:-U57'7J;'J**^J60SJ>#^ffl49ViBlti!(9:5>£lCJ;'J, 4 7DD 

6 i:-'^7 7"7 1 >f jue y ^7-7 tsfe. f- 199. 

# * ^?J a 2 

M-'X7=/;K 5 y -IfKtTHF^ , CDI^J/5 7 5 y 'f 7 h* -;i.>:;&B?tt, 4 '\7 7' 

;i/ 1 (IK ^ 7 f-- - Ji. 5 ^ fi)G'^y'yy 2. a 7'2r7t*i, »:i)-?THFt. 5Kls^b 'J fp 
A7 ^1/ 5 z -5 ^ >: sjsr ttJfe. 41 4i.fe^t^®0x 9 / - fl,^)Sc«igi$, 7Xai^tA=7 7' 

'^AtiDt. 3SE03K?gPaaTe5itfgiSS 7 1t-Zv 5 C^77*7 1 -f 1H Y 7 f: - 
JU t ilJfe. EI : 201. 

# « 8 3 

4(2 7aOtl-y^7'7 4"f;U)f^7 7'7 1 JJl'3C7fl.T'fc:h'JJt'2(7'/TJl'7$ 

y)x9y-Ji.tsy9At7'i-t7h-SfeT, DHFtssbT4l^^lfe^te^^t. 

-;t.^lC^K:0 y ■7i.SfeT, 80t:-?24it^^S7 tt . N.W T-Xf JI- N C2 [(4 t:*'\77" 

7 1 'fjut:'y5 7'7 2 >f ;i.)?r=t= 7]xf J^)75 7tgj&. f: zsz. 

[ 0 0 6 2 ] 
4f ^ W 8 4 
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3) Jl. Z )7- 0 C Jl' 3 f- y 7 X Z Jl- S X /K r ^ 7- □ 5 H t . THFt t T h ^ V U L 
ft6Tfi®?-tt> 5 (4 [4 (t r ^ V 13 ArT^ Z }U )f '^^ z/- y 1 ^ )\.^7 ^ZlV) 4 
T^lSXf^l't^l. iXin^. fSie#ti?!l9 4VlBl«ICb7. 5 (4 [4 (t 7 h ^ Vl} illSt 
Z^)^\yVy 1 -fJH^xZJUl^^-y^SSXf NHRl: 4. 12 (ZH.q. J=7.2Hz 

). 2.31 C2H.t.J=7.2Hz). 1.48 (7H.s). 

# ^ ^?J 8 5 

* * 8 4 ^ [51 ^ IC U T , 5 (6 (4 [6 (8. 4 V P< h =t= =y 7 i - Jl. )C 'J > 2 * ;U 3? Z 
^UC^^^V 1 -f y V> 3 >i&Xf JUtilfe. NHR1= 8.02 {lH.d.J= 

2.4Hz). 4. 12 (2H.q. J=7.2Hz). 1.48 C?H.s). 

# « ffj 8 6 

#tfi!l84V[Sl«Cl/T, (±) trans 1 (t 7" f- =<= 5/ S 7lf Z /l- ) 4 [4 C4 X K + 3 
;i/3rz JI/7-f Jl')7 r z;U] 2.5 V^f fl'C'MT t^lfe. FNr 417. 
^ ^ g Y 

(x>5^;u2r=t^v)2 7'nTE e3-HC'J->'>ts, xuii-?. ^^fls^s. saw 43, 
sm^j 5 j^<>#%i?j 9 4 vRi*c«i»;?5au T. e (4 [e (3.4 h + 7 ^ z y 
2 s^uacz JUtr '^7 v> 1 < }v)t')i/'y 8 JUt f: 421. 

[ 0 0 6 8 ] 

# t W 8 8 

2 7- □ t 6 {4 [6 (3. 4 =^ ^ h 4= 5/ 7 jq Z ) f 'J V > 2 S z -/HC 7 V > 1 'f 

;^}^:■ U S ^ - JK!)DNFSiig ceoXJK?^ it 'J'tJZ*fi&4 7Dt7--5'>J^XfJl'tiD 

^^s?m^;SJsr tt^. >xT^^c<t iSsasiRHUT. 4 [(2 ra^ e (4 [e (3.4 
V ^ I- y 7 X z ju ) e 'J > 2 ju 3? z ;ue ^ 7 V > 1 'f ) 3 c y ^ ;u )^ ] 
r^^rnxfJi-tSfc- F: 535. 

# t ^5'J 8 7 

4 (2 9Docy s-T-y 4 vf 1 3 ac 7 ;u T* t P & > =/ Jl' 7 ^l' □ - 

LI . 4 (4 (4 te (3.4 5/-->i h t y 7 I Z /U)e y 2 a ^l,3r = ;i/]K:'^7 1 ^ iV 

} 2 <f + y 1.2 *r t K □ tr y 5 5^ > i ^ /i/)?* 9 >8ixf /uttife. F: sae. 

# ^ ^5lJ 9 0 

4 te C3. 4 =/ / 1^ + =y 7 X z y V- > 2 » Tie z Ji. ] 1 (4 i: □ + V 7 X z ;]/ )f 
v> IU1.2 v-T-n tx^- '^^{if h 1 L%mm. r wrfhjytz 
^ u^^%%^W.zj>-K^issx . eot:-? u^. ^BJfit Jisa^iS. 3X/Sj'7 Da/rouAt 
jDX. Sb^. ii^T^^iCcty 8t5aa;^su7- i [4 (2 7'_otxK + v)7 

1 Z 4 [6 (3. 4 =y >: h V 7 X Z ;ntl- y > 2 * Jl/ Z JHC 7 > 1 1 fe . F: 
526. 

[ 0 0 6 4 ] 

# % f?J 9 1 

2.5 ;/'7'Dtty->*>JJ&f2(=/^9'^^^/)^^'>' - JK9 DMFS iS C 3? y -J^t 7* I- 
=f=V P tajJt. a5§aSl00t7 3if|l§l bT, H (2 [(5 7" □ t y > 2 Jl.)^=l= 
y]Xf ^U) N.H ->-^^JU75>til. £c4fti5!l5 5 Vlfil«ICU 7. M.N V f K (2 

[(5 xi'^vvy \ Ah'C^>vy i -f =^ v ix f Ju>7 § > t F: 2B1. 

# ^ ^?J 9 z 

2 ('X^^/Jl,^ t y ) 6 7-n t ? 7 9 U > tffilK #^03 4 5 . Si i£ <?J 4 3 Si Jl 
5 V |BlftlCfi3;S!iSb T, 1 [6 {^yy}l7i^V) l t l ^ h \ K [6 (8.4 VAV^Vl 

X z;t.)c y 2 3 A-3cz;Hf'^7 =y > t c («)ib^i»t h y 7 ^ nsf® ess 

PL, jK?tT'H>'?^?=/l''X;''tr>titDiL. Sa72ftS. !ecJlb}&SS40C-?2'%I§ 

b T , 6 (4 te (3. 4 V ^ h 5/ 7 X z ;u )e y > 2 * a: z jUc 7 > 1 AhM 

■ri V ~h\%%, F: 470. 
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# * f J 7 3 

7.7 4 y , 7 7 'J i\.m.MffiBLZ/mmii v o t io^^DisisJit u*.- ly. t m ^ c «; sq 
gasuT. 3 (5 § fl/ tr 'J > 2 /i/)7!7y;nsxf ;i/t4ife. nmri^ to. is (ih 

.s). 7.08 (IH.d. J=l5.eHz). 3.85 (3H.s). 
[0065] 

* 5| ffJ 7 4 

8 C5 3c ;u 5 ^i* e y 5/" > i ? y ^uKp^ f ;Ki)BiSx f x5' / - ;i'S5acA7 

V^i^SltiBX^XSPBST U*.. lilT^^C J: 'J SSiSaSL 7 , 3 (5 * Jl. 5 

2 ^;!.)7'n/c>iS^?^;i.tilfe. nhui: io.29 (ih.s). 3. 68 (sh.s). 2.88 10 

(2H.t.J=7.2Hz). 
4? t 7 5 

C ± ) trans 4 (2. 5 V ^ t JKl" ^ > 1 )^ > Z 7 t* t K (?) 7 K Z K U ^l' ?! 

iBcy (t 7- v^v % h-!s^zhY/t h-^t ~ V ^^^U'l^ f ;i,7 s / f y V > t in A. 

W.T^)SCJ:y ^SaSSSSU T, (±) trans 1 (t y \- ^ V ^ hlS. Z 4 (4 tK 
;i5fl/7xZJl')2.5 5^^ffl'C^7=/> 1 »/l'.7l?>5lt7'f;it4l^. F: 319. 
4FtCT ? e 

7>t'^n 4 zhO^>ir>J5e/C±) trans 2.5 y ^ f ;u C 7 ^ NMP^ 5g t 
Sai20t;-?3itS U-?. (±) trans 2.5 V p< f Jt. 1 (4 Z h 0 7 x Z Jl' )C 7 > 
T^l. £r:SiS«l5VlBl«ICb7. C±) trans 1 [6 (3.4 y ^ h =t= y 7 x Z ) C 'J V > 20 
Z 2? ;i/7!C Z ;H 2.5 S/'.)^ f 4 (4 Z h □ 7 1 Z 7 t if fe. F: 477. 

^ ^ fiij 7 7 

ffl5 ^f51«ICN13:5!£igb-?. 6 {4 [6 (3,4 5/"^h + y7xZJl/)lc:- 2 * 3? Z -lU 

C«t7y> W^l'}+>'l'>2>f ;HirK.x f ^ t Hfe. F-. 527. 

«IESi£«'j 1 0 ^ |51«Cb 7 . 4 [H (4 (4 [6 (8.4 i/* .X + 5/ 7 x Z /I' ) C U > 2 

jfl,sz;i.]c'^75^> 1 'f JW7 x z;i.) M ;i.75 /]7"? >K xf ;utif*.. F: so 

547. 

[ 0 0 6 6 ] 

Sii^J 1 

2 1= y 3 7 X Z JH:- 7 =y > 740 in9<9THF 20 nlSiStCTKSit U f 'i' Za7 5 Z 0 

gJtsSOZ 7xZ;ue:'^=7 5^>t. 6 (3. 4 =/^^■=^V7xZ;^)t•'JV> 2 iJl'/IO 
IS 500 mgtpTHF 20 mlSiSCiD^L , MCWSCJgfiSH 556 ras/iZ^HOBt 260 m9t ?L > S ^ 
f2aS Ufe. SiB)gCi?i6xT JttiD^, 7X, Sft:feJB2K7i5fe^ L , 113X518177 
* S«tlSS U Jt. *m t'>/'J»!r;i,i7Z.9D7 K777< 40 

-(^oDTTwi./. y -;i.)7«su . ifessses(e70 D.9)t4i*.. u<4)<b^!|»t 

X ^ y - JL- C^S b . 7 1 192 mat m t 7 7 Y ^iSfJk V U » , X 9 ItSiX 

fJ^»li^l^^t^5-57. 2 (3.4 =y^»- + i'7xz;u) e (3 7xz;i/e'^=75/*> 1 s 

3: z ;U ) C 'J >^ > 0. 57 T ;HS H 607 ng t 1 e ^ ^ U 7 41 ;fe . 

6 (3.4 V->^ 1- + 7 X Z Jl/)*:- 'J 2 Jl^TlOSS 500 ni9<9THF 20 m I ^ jg lU ?X T 
. ^Jt <r 1= -9- U ;i-0. 18 ralJ^Z/DMF 1 S t ^ . SO^a- ft . >5®)St , 4 (4 ^ I- 1= f 
7iZ^l')t:?'^7^:y m^t') Vy lOinl^MlC^XJpTJSTb;^. SS^-?^^b7 

£c30* uJt. ^ffiijgiujxtajx, fi^ssxfJ^7«il5Lfe. t ffift:feiM?X7J5fe 
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est^Ti), 1 ce (3.4 y.?< h + V 7 1 z y 5^> 2 *fl,aezjn 4 C4 h=t=y7 

- r Z ) tl- '\ 7 '/ y 370 tn9 1 li S a V L T SI ^ . 
[ 0 0 6 7 1 
SJt^J 3 

4 [+ (Z V P< f ^l' 7 5 / X h + )7 X Z JUe ^ 7 5^ > 1 U )\^7i:ymt rf l\. O. 62 9 

t4H^g^t3XlS/s^®xf /I'SM i5 mii=^j£v7 tt fe. t s s u t im ti fcfflifipis o 

86 9Ct)DMF 15 [nlS)gC> WSCifeUm 0.34 9. HOBt 0.24 sHO^d C3. 4 y>- ^ \~ ^ v 7 i. Z 

'J yy 2 i?;i'7K>BS o.4i stios:. tSTes^mj^E t ttfe. gcwscjgili^ 0.3 

4 9, HOBt 0.24 9^5f h y 5 y 0. 50 ml t :t . S$aT8.5ot^ b fe. 

7?=>''?A-?f2S»»« ^StS^UJE. tVyS^7-;i,j7Z.5DYh7"77.-(P 
Hxf fl.)-?«5Sei, §»5 nfc<b^!t»t V a -5^ 108 m3C J: V aJiU > S^^Cx ^' / - 
jnu-?, 1 [6 (3.4 V*^ h V 7 X Z ->•> 2 *;U3tZ/H 4 [4 (2 V ^ f }\. 7 

5;xf- + =y)7xZ;U]C'^7V> -'^atJ^m 253 m9t33S^ei^S>;bTSfe. 
Si JS 4 

1 '\yy)i ^ \ yy-'( nr^'K'Jvy 4. 50 9Q i:* ;^ > 50 mi sis c , t a + _=/ ^t. 7 

5 3.00 stiD^L. 3^S§S]S80t-?m^ u*.. «^*-?f?2nfii. lH*i$<b 
;^ h •> AjK^jgt iot . o □ b *^St ffl%]:feiS3K-?i5fe?# t « a^X 

g 1 ^ > y ;U t"^ y 5^ > 4 7 X Z tr h y U 8. 50 9 t , THF 50 HI I IC ?S 

03- tfe. a3§sg8ot:7 3o^a]Sflu fe. 5x;^t, ^ / 10 m\jkum7Kfs.mf h 
tffiftiEm3XT5St^o . at^KiftiSTi^? A-?^J*ife. ^^tsSLfe. ^ tvy» 

ir;i,S7i.7nYh777^-(5an3'v/l'^ 9 / - a Si U *? *§ ;t4 (a 75/ 

> =r ) 1 ^yvi^c^'jyy 1. os 9-^ , e (8. 4 v h =*= 7 * z ju )c u =/ > 2 * 
ji,7ic>^ 1.00 9tffliK u&mzYf^^(oi5^f:i^'} ^ M [(1 4 ^ 

;0(7 X Z J1.)P< f yi'] 6 (8.4 5/-^ I- + 5/ 7 X Z/U)C y y> 2 + ^ h- 620 me 

[ 0 0 6 8 ] 

e (3 4 ^ h =^ 7 X z ) c y V 7 z tiv^ym 1.209, 7 x z -iK c w 4 

>f n,)^ f)l7^y 850 m9©DMF 20 ml^SSlC, WSCISKJI ?60 in9, HOBt BOQin^JkU ^ 'J 
XTJl'757 0.72 laltS^fJD^fe. 2^^ 8^ - 5X t ;t . P SS X f ■? ffl iE b 

js T-7yAi7-A.3)=7A7D7h777^-(7D0 7rv;i,i. ^i'/-;u)-?asib. 
wasx f JVfl^ »j s s t (5 IK e (3. 4 y^h^vv xzii) m [ 7 x z ^kc u v > 4 ^ 
ji,)^f;Hf'j=/> 2s;i.3i:=^=-9-5i^ i.25 9tti6sS£>;UTllfe. 

6 (3.4 y^ h + -77 rZ;U)i:- 'Jyy 2 i A.3?716 500 mgoTHP 5 ml?S)gCJg{t^ + 
0. 34 ml^;>aSi£i)DMFtJOX . U^„.&lE\5S(5^«tSSt, 
?$ t 7 h Z h y 10 tnl S >S L , 2. 2 7 X Z yi. 7 y 5/ > 440 m9 . K 'J X f ^l' 7 

§ > 0.80 nii;j&f4 {y nr7 ^ / )t- u yy mrmx. s^-? isff ^ u ;t. ^ 

SWt HU, X^ y-fl,-?3t^LT, ieSS^(199 n9)til;t. C <i) ^t ft 58/ C 1HJ§B§ 3X 

S>RtJn^. ^ □ □/Xiu/.'?ttffl u Jt. ^}glt^?D:feJl5X-?!5t5l u , ?s?XKilY7?=y 
•?A?«e#su , ^jitsaufe. im4ijtfflSS^t7t2f'Zhy;t'^c'-7''fy7-ocJux 
, {[e (3.4 f t v 7 x z u 7 i n }\^^ z }\^}7 ^ / )iy 

7iZ;i')8?SJ 119 iii9t IfeliSS V u t5§^. 
[ 0 0 6 9 ] 
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6(3.4 ^ h + V 7 X z A. ) N [ CE y ju * + V 7 X r ;u )( e y V > 4 -f ;U X f 
y V7 z :o ;i,7K + -?^5 5.25 9t h y 7 ;u <f DST^ 40 micmmrn. 9 ^ 
?;i/«(7-tr> 4.39 9Vis~50t;75B^ i^L. s.Bmtm^'St. KiS^KS/s'j'^ 

Yr:j:i/'?i.-?e:jt^. SStSSU;^. ^ t=yy:(?^r;i,:!)7/*90Yt-777^-( 
•PQUtUlU X9 /-A,)7«SLT, SElC»JaS(2 T'O A / --li.)t V, 6 (8. 4 
h =*= V 7 1 Z ) H [(2 t K □ + y 7 r Z Ji. )Cie y -T" > 4 ^ }i,)?if R^]^ 'jyy 2 J Jl' 
3c=^=i>-5h- 1.028 9t leiS^V U 

6 (3.4 h + 7 X zn.) N [(2 t K □ V 7 X Z -lUXC y V> 4 ^ f /UlC 
2 J Jl- 3C =i= ■i'- 5 f-" 0.25 9f DHF 5 ntlC^STtt, S ^ » 'J -5 0. 15 9^tiT, 
3'?^t>:f /I' 40 m! ^ S-S"?5^^SSr )S IC 3X t iD ^ > ffF K r ? 7 JS iii L 

tvy:5yfl.*7A!70?h777< -(PitXf ^O-f «Si U , ft ^ ?U 

t4M^a^fc7Xt/^fi^xf fl'JSis^KiabJfeiaofc^. sffi^(x / - ^ni. e (3.4 

S/-^^ =y 7 X Z ^l- ) N [(2 ^ h =1r 5/ 7 X Z )( e y 5/" > 4 ^ Jl) f }\^ 1^ 'J V > 2 J 
;i, ac + 1^- 5 f-" -ISlllg 157 matSteiS^ V U 
[0070] 
S1H?J ? 

K ( 1 'K > =/ 4 7 X z ;n:- y V > 4 ^ ) 6 (3. 4 =/ ->i h + V 7 X z >c y > 

2 s;U7i: + t5h- 250 m9ti)=/ 7 □ □ X ^ > 3mlSf&C, 700r8Sl 7DOX?^;U0. 18 
mitS^T^JO^Jt. 30^ ^^tSS U . ^ ■S' / - JUOnit JD^LSOS- bfe 

. 3MmKta]X:x-TJi'-?3t^t&« 1 H7Xi^^t/ h y i^^JiStt u fe. 7 dd t^iiL 
7ttaib, *^stSftJtS3X-?3feJf L , «7Xffi^Y7-# A-?^?tfii. 

)-,. n t=/yX)ir;U2?v/*7aTh777i-(7Dn7K;i'Z^ ^i?/-Jl,)7SSL-7 
4lJt40?»(l5O msJt if / -iPCM® b . 7Y;Ulg 40 iii9 1 jD t ^ t S £ U ;t . # 

tifeffljsstj'dhzsy;!' x^>'-;i'»»jiiasbT. 6C8.4 i/'/h + 5/7xz;u) 
N C4 7xZJi'C'^y5/*> 4 'fyi/)cy^> 2 t;i.ar + -!>-sh-0-7Y;i.SEJi i.s^siis 

53 in9t?seiiSSfafaflP>:tT4?fe. 

s m 1 0 

6 (3.4 h ^ V 7 ^ Z)l) N (4 7 x Z ;U C y >^ > 4 ^ jDC 'JVy 2 3? ^l' 3: 
h" 500 m0 M J -11' 10 niSJac, 85S6/K;b Y y >5X^)S 0.5 mL IT^ 0.5 ml^ 

2> K y 7 -12 s =*= 7X IS 0 ?g h y ^ 300 (n9 1 jd ^ . sos^ ^ . s ic h y 7 C 

M= V7X5fe^b^X'5«/ h y 0/. 100 n9tA]^, BO^- U^. 1 H^XBUb:^ h y '^Z.jKS 
SgtJtOi, P^X f JU^ttitl U fe. t!Sa:feli?X-?iJfe^ t . l7K{aKY7:f VOi. 

-? SJStsSbfe. s t5/y^^^^^s^i.^'^Y^7^7^-(7□□^^^/. 

?(^J~}1 7 > t Z7JK)7aaU T^^feSa?!® (440 m9)t -? / - JHC^S l , 7YJt- 
Bl 120in9tiDJt. S«tS*Ufc. JChZhUfl. X^/--N.»'4SSS^bT, 6 (3.4 

3/*.xh=t=«y7iz;i')N(i / fA, 4 7xz/ncr'xy=/> 4 >ffl,)cy-/> 2 ^jJi^act 

■!?-Sf-- - 7 Y /UKJi 390 in9t leeS b Tilfe. 
C 0 0 7 1 ] 

a 3i 1 1 

N [2 ( h y y ? A. y ;u )x h 1= y 3) 3? z ] i > v Ji^ 4 Ji, 4 t ^ y =y 7 

5> \.Zb 90)].^ Vt '^V-y 15tiilS?SC,1H7v<b?h^7'fA.7>^Z /./TKFS 
>g 5.0 mIT JD/L . aJtmSTOTC-^IS^l bfe. SiClM7 V ^tT K f Jl'7 > t Z 
■:7A/THF^)tt 2.0 ml-EJtD^, a5& § 70t: "? 1 B 1 b^. S B >g Q ^ t S S b 7 

*§ijtiJt^ cwKxf/i'tjinit. iM iMiS7X^>s-?}aaib^. 7Xit^K7XS:^ h y 
i.-?tfcbfet&. 0 DD7R}i.L-^mBLh k., tti^t M7xaiS7 h y t?/.-?$2*!b . 
tsiUT. ffls^i '^yyn^ 4^f;i'C^yv> 4 -f;i,75>t^*.. cti)^t^*sit 
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ffltl. VkT. Sffil?JlClE«;(575hMtJaiSVl^fi!lCLT. N (1 '\>5/*;t 4 ^fJI. 4 

e '/ ;i/ ) e (3. 4 =y ^ I- * 5/ 7 X z )ic y > 2 Ji/ ac =t= -p- 5 f - f ^ 0 it js 450 
iti9t leas ^ 0 7^fe. 
2 

)C ^ y =y > 4 '< llJ^y 800 m9Q?x 5' / - Jl' 20 Pit^JSc . 10XA ^i/"? Be« 80 in9 
S?^=*^K7 > e Z Oi. 300 mstiOX. ji>§^S70TC-?17i%S Ufe, JSBjStfH^SS 

f /DC^ U y> 4 ^ A7^y bil m^t ^n^-i^itXSl Y b 1 n . 7Kt it f? L 7 II 
SZO/. +00 msYm? 10 niS^W^ailffliSJfiTC. ^^^^fe^t^l^t)THF 5 mlJiiStS 10 

1 '^yvji, 4 [2 ( € ;i/ * y > 4 ^ a. ) x f ;u ]e y v > 4 7 s > 42? m^t n 

6 (3.4 5^^ V 7 X Z Jt.)e y 2 ;5 Jl' /If > IS 360 rn3 <9 THF 5 ml ^ )S C , m\tt 
^1t'J l[r 0.25 nilSe>)llSS<i)DHF-?j(Dit. ta-?]5«-^ Ufe.SStlS^tT^I^ 
tlfe^S t THF 10 mlC^S L . * IC im 41. fe I > S^'fl' 4 [2 ( € 3"^ y > 4 ^ ;U ) X 
f ] f y =y > 4 7 5 > h y X f ^1^7 ^ > O.bOtnitJDX,. S5g-?14^[S 
U;fe.. SffijSlCSSlSW^Ktillit. . KBSXf ;i'7Jfi2B bfe. S t ffi m 7X "fSfc ^ L 

D7Kr^7^-C7DDSJPi. ^-?/-Jt,)?SS!U, SeiS£S!«S^C415ni9)t#fe 

. u<^>^b•&?»t;<^'/-/^c^st-, 7y;1'^ ive me-E iBiT7?^i/Kiivu;t4£, 
y 7. □ ; _ ;^ s jg B ^^ ^ N [1 \yv)\' 4 (C2 ( t ;b at y > 4 >f ) x f ;ntr 
'\y-r> 4 '!';ne(8. 4 5/*.xh=^-7 7iz;v)K'yv> 2 :&;i/a!:=^=-9-5H -7TJi'ei 

[ 0 0 7 2 ] 

aa^?J 1 3 

1 > v^i/ 4 (re (3.4 s/-^ K + V 7 X z Jt')e y 5^> 2 ;& ;i,7t?z^i.:7 5 ; y 
> 4 2? ;u s > as .X f ;u 1. 70 9<4)THF so iniS)Sc TkiUbTK « ^ 1- y "5 500 mat in 

^3§aS70t7.;<9 y --/I' 5 nlt^TUSO^' U^. SSS-??tS3«, 7Xtfll5: 30 

. sfatxf #ai^t ssftifeia?X7St^ o . ssis y 7 ? c y $tJ*f& 

.^jgtB^Ufe.^ ts/yS7^r;i,i7A7aYi-^r^7<-(?na/K^i'^ ;>( 9 J - 
)\,)7m^[j . VT-Dc )ix-T }\^ i?KxfJU)UT. n(i ^yyii. 4 i: 

p □ t V ^ f c ^ y 5/" > 4 -f ;i, ) 6 (8. 4 '/ ^ v 7 r z ) c y =/ > 2 ;o + 
720 n9t aeie^Y u 

SJS^Sj 1 4 

e (3. 4 y pi h^v7 r zn,) n (4 7 x z c y > 4 'f ju )c y > 2 3? + 

if 5 h- 0. 18 9tDHF 3.5 inl1=. »£iH2 jz-^i. 140 m9(?> ^ 6 T . fi?iS (2 7 O □ ^ f Jl' ) 

7xzJi' 70Ri9vtscT20BiiiiSiStttfe. sstn:j;y«sastU74ifeffiSEr»tTH 

F 10 nit, 1H?X8Sifc:f h y ■?i.?X5Sia 8 ml VSa~50t:-f 16.5i$iaSSt ttfe. SK® 40 
t1Hlg6S7XSSig7 + &Cbfe1$, I^KjXII h y i.3K®3a-?pHtia8V b . BTKXf^l' 

-?«iEufe. *igit5XJ5c»is?o:ftm7X?iSfe^u . m7K^&Y7^vyL-^^mi&. ®« 
t;'yj^r;i,3?7/.7aYK7=77^-(M=-y> iiSxf;i.)-?«s 
£cll^ss(x^'y-^^ ->*xf;i'X-?Ju)L/-?, 6 (3.4 y h ^ =y 7 j. z 11) n [1 
(2 t:PD + -7^>?^ji')4 7xZj'u 4 e'^yv^i']»^y;^7 2 J/i'JF:i=-t^^i= -?xft 
85 matsessavuTiife. 

[ 0 0 7 3 ] 
SH^J 1 5 

6 {3,4->^^ h + 5/7 xZ-fl.)e y S/-^ 2 500 biSQTHF 10 CDl 3 

73 mat in^ , »5§aS6or:-?iiitS u fe. vRSJSco ^ > v/i/ 1: k d v ;i.7 ^ 7Ja 50 
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® JI 367 ii)9jS:£# 'J i T 7 5 > 0. 32 ml t fl] ^t, . )a3§Sg60t:7 3^ Wi bn.. 

0 U-i-^^\j ^ S^tSSUfe- t V U :)} T )\r i} ^ U ■? U 1 h 7 ^ 7 A - (.\^ y 

y e (8. 4 h + 5/ 7 X :: Jf')C 'J 2 la + -9" ^ K 566 ni9t Ife^S 

>: U T 

s&ffl 1 e 

N > V :?r + V B HA V ^ \- ^ V 7 z. Z V y 2 i» ii' a? I?- ^ f-' 400 ma© 

10 mllCS® U . 10S5A =7 =/ ^ 5? 40 ni9&£*=^^7 > ? Z 9 150 mat iOX. , 

-}\,) H t h" □ =^ V t 'J V> 2 :& JUTKf t 5 K 1B8 in9 1 fSm 6 JS S b 7 
[ 0 0 7 4 3 

a jn e»j 1 7 

e (3. 4 E/-^ I- + V 7 X r Ji. ) H [ 7 I z ^Kc y =r > 4 ;i ) / f ;U u i/* > 2 ^» fl. 

7K1=t-5h' 1. 00 9<?-/7na^5'>10 !iitS5StC> JX^IiTm 7DDii$tl^400 ni9tJ0 20 
:tJX?tT30«- b;t, SIC. in □ DS^t 118400 ni9t a) 30«- bfe. S iU , 

m 5paiiK!iSK4oo n9t;!D^fe<s. sss^^ssbao^- b;fe. >Si&;sn:?xtiD:t 

, 7 □ □TR^l.i.-Jtfilli b . t»Slt:X. BSfeT^ ISBS/ h y t'/A^X^jS, ffift:fe)&7X-?55t 

A9aTh7^7<-C^?aD3c^i. /^?/-;i,)-^«5{b.3:i)-?. 7t!szhy^ it 
i^Exf^^»^^lSSbT. e(3.4 =/^hi=?/7xz;i.)N[7iz;Ke'j-7> 4 -f^t) 

^5^;Hcy-7> 2 2»y|,4p: + -9-5H 1.25 9tSi68SaVbTll*.. 
1 8 

{N [6 (3.4 y)th^v7xz)v)x:'}yy i s JuatzJH (f (1.2.8.4 r h 7 t h" 

7 '5' b > 1 ^ / }aTl$^f ;i/ 620 n9©^ 9 / - 10 mi^SSlC. 1H IK^W-f \- 30 

0 ^7X^)fi 3 ini;iC#THF 10 mlTiOt, t^-?18i^S b fe. >&B!SC1H ISBSjX^ 
m SfflitiDit, S«tlgSb;t. t^X^iffe^b. imtL;feffl^^tx9y-Jl.x>^ 
SiSS^tffl). (N [6 (3.4 5/"^ h 1= -> 7 X ZJl')C U 2 » 3C Z -lH N (1.2.3.4 x 
}-^t:t--a/7^'l/> 1 ■<JU)7§/}Pit 472 m9tJSeigEVb7»;t. 
[ 0 0 7 5 ] 
SJli^J 1 9 

V •? W^y ^ J y 0.50in|({>BTK 5nil^)glC2 ;>^H=VXfJl'75> 0. 32ml^&f:)X 

3e^b I- y 7c H t 'y*-?*?- 1- y -Ji^ i.zo gtio^, ^a-?3o«-s bfe. Si^jsc 

hJux>tiDSL. ssstssb. c iH^MUt h y z^jKMiSt ai^ . 

xf fl.?ttffibJE.. *«iSti8ti:8:Ja?X7St^ u . ssasiit^? v^z.-^KJSb^. » 40 

«tS£b74l'5 nJ^fflSOM (2 ^ H VX f !7 5^/1-7 5 > V . 6 (3.4 y 

^ y 7 i z )t' y 5/*> 2 s /i,K>K 400 ffl9t sii. 5 ^ »c J; y 

. N y9D^>fJl' 6(3.4J/';^l-^-77xZ;U)N(2>:t-=*=yx?^A')Cyy> 2 J 

+ 215 n9t Mfeattta V b T*l^. 

Si 1H?J 2 0 

2 7 □ □ 6 (4 t 7* h ^ y J ^l' Z yi' f '\ 7 y > 1 )C ^ y > 0. 71 3 1 4Ht^ ^ Sf 
©XfJl'^iaiS Rll". mST7i^^ bfe. SSTfflSb. 2 6 (C'^75/*> 1 

'f;t.)e7'/5'ffilfiJSQffl^JiEaittf^. 4lmi;^Sisrt»V6(3.4 y/h + y7xZ 

y w 2 * JU3c>Bto.e2 9t 5 V lBl^<9:S^r:j; y . z 7 d a 6 (4 [6 (3. 

4 y" ^ h 1= y 7 X Z )K: y > 2 * ;i.3C Z 7 > 1 >f /l/ }C 7 y > 5V4 in9t SI 50 
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[ 0 0 7 6 3 

Z 1 

1 [6 (3.4 -vx I- 1 5/ 7 X r JOe y 2 1t>l\.^Z)\^} 4 'J V > 4 ^ 

V y {ibi V 7 a n ^ 9 y ]0 m\mm\:: , m 9 nui^^M.mmm ms-i mxbXLH' \ f^m 

Ufe. J^iSiSlCf :^5fcB6:^ (- y '5/*7KS5gtfl3X,. 5 □ Q * fl. A ttl HI U . 
7ft (X ^ / - ^1/ iflSxf ^U) U . 1 E6 (3.4 '/^ + *y 7 X Z Ji/De y V> 2 

3? ;^3^z ;H 4 (1 ?f t -7 p e y ^> 4 ^ iu)t\'7vy i.53kSi» 294 mat ^ IS em a lo 

V 0 T 41 . 
Siiffl 2 2 

1 [6(3.4 y h- 1= V 7 t Z ;i/ ) H- y > 2 ^) Jl. 7IC Z Jl' ] 4 (4 Z h □ 7 i Z ^l' ) C ^ 7 
7'> 2.5 9t!)X^ / -/U70 mljS&fJXZS nl ig ^ ^ C jb 7 7 t Z A 0.15 9^Sx^ 
3.1 9tJDX,, 2it^;o®5§iab;t. SBiSttiv-f h tfflllT iiU, )gtM53ISSt 
, clSfc^iSjS^*:^ h y "^i^jK^jStJDX,. 7 □ PTR U ^. SSI 

^ ST® X f J: y 8 a fb ?• It . 1 te (3, 4 y pi k =*= 7 7 x z )c y 't- 7 2 is >in:z!i'l 

4C47^y7xZ^I/)e'^7'/7 2. l3tSSittejeSVUT4lfe. 20 
[ 0 0 7 7 ] 

S a 2 3 

6 7"D t 2.3 1= □ 1.4 7 7-:* + V 7 500 i!i9©THF 10 ml^JSC 781;-? 1. 6 H 
n Tf y ffA/n 'vt 1^7^561.75 mttiDS:^. 78t;-?mS LfefS, /K't'iS 
h 'J^f;i,0.78 iiiltini^JlcSSlCSSUttifiilSatS Ufe. SEJSOSSiStg 
SU, ?S t7'^f-=t^^Xi'710nlC®®l/. J. ^ J - fl' 2 ink N ('f7r7 1 ^ )l) 
e 7*0 y 7*7 2 S7 ^l,3f + -J'-5 P 500 !S9. ^ A 7 7" A ( H ) 30 rtS, t- y 7 x Z 
%7.1 < y 150 mSja&f JkK I- y -t? 335 ni39 7K 2iiHSJStjtDX, S^^iOSflSiAUfe 
. :!F^»lt S«t U T# »J n-fef* CBfBtXf /UtajyL, ffiftllJX. ffiSl 

:tlS7K-?Sit^<fe, ?§«tSS Ufe. 5* t7 y »y;U*7i^!7n7 h777 ^ -(\ + 1#- 80 
7 8fS!tXfJl.)7iSS<L. ScKBSXf^l' 7''fy7-De;i.X-T/Ud'iS^SUT.e( 
Z.ST-tPD 1.4^7^/7'^ + 77 e'f;i.)N(^7i'7 1 -ffl,)Cy=/7 23?;U3r=t= 
■!*■ 5 K 320 Iii9t leS^^ U 
S it ffj 2 4 

6(4 th-0t7 3^f-+7 7xZJL')N -^7^7 1 A h^OW I H 
320 ni9ti)DHF 5 mlS)gC, 5K /p T . (2 7 O □ X f )7'>< T 7 5 7 JSKJI 200 m3^Z> 
eO«7K^{t:>- t- y 91 matJD^^, 3fi)§-SS80f2M.5BS t ;t . SJ^t U , II 

7 7* -7 '?Z*-?ffi)*l$. BJStS^U*.. ^ t 7 y *irA.:0 7i 9 0 T h 7 7 7 * -( 
7aO/KJI.Z*~!7Qa3vJI/A ^^/-;U)7iBiSU. S1Se3fi«W 106B9t#;fe. C<9 40 
^b^»tX^y'-J^ 2inlCSilSL, 7Y;I/K 28i!i9tfl3%T77A.BtJS^Ufe8fc, X^ 

y -ji. siSEx? ju» >i iiaa b T. e t4 (2 t-x f $ / x h + 7 ) s x h=*= V7x 

Z^HN -(777 1 ^;i.Cy*/7 2 %h-^'^^-^P -7TIUSE1S 104in9t1ieiaS.V 
[ 0 0 7 8 ] 

l^i£^?J 2 5 

6 (+ H F □ + 7 3 ^ h t 7 7 X Z ) K 'f 7 7 7 1 ^ JUl' y 7* 7 2 3? ;i. TIC + •^^ 5 K 

310 )ii9<?>2 J y 10 nisfisic. 3 7 a □ f jnc y 7- 7 JiKJ^ 170 ffl9js c*^^ J y 

-^Z* 276 m9tJB/t, . as 601371311*111 U , 1 fC )i&5§S SSOt 7 IS 1 Ufe. 
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7i* 7 □ Y h 7=5 7 < -('\=t=-9-> mWiJ.f iV- 7 UUI^IVU p< •? / - )"? K S b . M 

V 4 (c y =^ > 8 ^ /u h 5/ )7 X z y V > 2 3& ;^ a? + 1 $ K 1 10 ra9t IS e a 

IS 31. 2 6 

8(3 tKQ + V 4 )LV^Vy ^Z}\>) ^ ^^yry l /fJ^)Cy=V> 2 Jfl/Tlf + I^^ 
F 360 meoTHF 10 mlil&fDHF 10 BlSiSC70 t KBSXf 120 taS^J/^Bl* U 6 
90n.9tiQ;t. 50f?5(*^ b ^- • ^ « t S S ^fe , 5K t ffl t ftSS X f /l- 7 1 iil b ^„ . S 

fflaji)??a<?>X^ / - ^HO tnl^mclHjKSf^t:^ h U AJKSm 7 ml t iD-Jt. « ^7 2 t S S 

ia*7^^i< jS3Kta8iT7? v?i.-?KJttfe, ^Mtssu;fe. ^ ts^^xf v 

Xf /UX-T/l.#'illfel^bT. {5 [6 (-f 1 >f >f ^nn- '^=/> Z 'f ^l- 

]2 ^h + 5/7x/ + V>i?il Z45in9tJSeSS^YUTll;t. 
[ 0 0 T 9 ] 
S JUJiJ 2 7 

6 C3 t\^n^v 4 ^ 1^ =t=y 7 X Zfl') N ('f 1 ^ h-i^^jvy 2 *;i,3f + i/-5 

h- 860 mSOTHF 10inli^&(DMF 10 ml S 5S IC IS <t 2 '/ f 7 ^ y X f JHEK IS 144 in9il 
e/^ffi27 'J 690 metffl^t., 60t75!^gi bfe. ^«tS*«, TKtJD^RllXf 

sts^b*.. ?i t5/-xffl'X-Tji.-?iSSfe<tr-tt^,«i, x^y-Ji- v^xf^i'X-T 

/1,2^>IJSISSU7. e [3 (2 V><h=1=-7 75;Xh+5/) 4 ;<f-=1=5/7x_Jl'] N C-f^ 

y> 1 ^;i,)cy5/'> 2 + nomstJRefSSvuT^i*.. 

«^ ^ ^ 2 '8 

6(375/ 4 ^ H= =y 7 X Z Jl. ) M >f > ■J' > 1 ^ il, e y 5^ > 2 * ^l- 3^ 5 t-" 1-0 
0 9<5CU=/> 15mlSmc, JKJtT, fi^t7i2f 0. 22 ol <i) m ^t f U > S^^i^SST 

tX9 / ^SISSbT, e(8 7«ffl'7S / 4^h=t=V7xZ;i')N^y^'y 

1 ^ ;n:r y > 2 :5 a? + 5 K 829 t S & e A >: b 7 41 :fe . 
[ 0 0 8 0 3 

Sa^J 2 9 „ 

e (3 X f Ji' 4 c z Ji- 7 X z ) N ^ > r > 1 }VY:*)vy z s + ^ § t- 205 m 

9(9 X^' / - ^l' 5 ml^jgC. lOXA^'/'^ ivK^ 30 m9tiD:t . 2 E (9 5X ^ ^ 9 S T^. % 

S?i7^^ b^..^S55t £b , SigtsSb^ivtL^^?^ 1 5/ i; 
nYt-777*-(\ + -?-> iffitxf ^i.)?^?^^ -7. e (3.4 yxf ^1.7 X ZiV) N -f > 
r > 1 J^e y -/> 2 :& ;i.3! + -9- § h ise tn9t atesfiw® ^ u -? tifc. 

s m -Ri 3 0 

e (3 75 y 4 Xh- + y7xZ;i') H 1 -f JUC y-T-^ 2 A^l-JP + l^^ h- 0.7 

5 9ti>X^' / -^1- 10 mlSSifiC. IH h y 7*/--IU 1 ^ ^' - Jl- 812 n,9 1 id . % 

^Ti9^^ bfe. *raibfe?ieBftt mb . THF 5 miicsjgrit, 7xs^t3t•:?«:^ 
vu'D u 1^ ^^tis^xfL, tsTi.aitsaab < ts, sftKiiTX*:^ {- y -J/^^xsifi 

tlSlX □□;Sii./.-?}!fiaib^. *SSt3X, ffift:^ll7X-?3E^b , M7X!aKY7#-7 

ty K^xf;u)7«Sb, ^l^ftfe^ta^stx'?y-J^'r?va'5Kla^bT, n 

5r > 1 4 )l e (4 / H= 3/ 8 ^ f 7 5 y 7 X Z ^lU )C y 5/- > 2 JL. TIC 1^ 5 h' - y 

-3Xftw 30 in9t seea^ b 7iife. 
[ 0 0 & 1 3 
tn&m 8 1 
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eC4 ^htv 3 zt-D'7x--«/)N Ay>rv i Ahx:')yy z a;;i/7ic=iF-?^H o. 3 

7 9<9THF 5 a\lkZAMi / - )l 5 ml ^ JSC. lOSKA 7 */ -t? Jk * 0.40 attt^- JKlSSB 
m^-? b^. 85 im<?)7X«^lf ^. 37X3v;i.i.7/l.7'i: f-"7X®5fi 1.96 mli^Z^aie 3 n 

3 ^ f ^i- 7 ^ / 7 I Z ;U ) N ^ y 1 il- C U =y > 2 TT: t 5 K - lISS S 
- 7XfeTO 101 rn9t JSgmei^^V U 74lfe. 

S i£ i^J 3 2 

1 te (3.4 I- V 7 1 Z )e y 5/" > Z J ^l^ /ic Z t:"^ =5 =y > -JIKH SZT m9 

<9x 9 / --'1' e iniJSJgi::, h y ^1^7 $ > o.zs nii;i?y2.4 ? □ □ e 'j 5 =/> us 

nStaJX.. j45#SS?0t:7 2ii»g! b . ® « t S S IS . 3X t X. 7 □ □ 31 Ji. -? tt iE 
■J » =7 7 O Y ^ 7 7 7 ^ -(^ + f > PHxf /l.)?«Hb . SC7{!l-ZKy 

II v> y 7 0 n- X - r ;i/ # mits s u T , 2 7 ,□ □ 4 (4 te (s. 4 yMh^v7rz 
;u)c'J5/-> 2 J ;i.3?z JUt"^T5/*> t '<i\,)G'J^yy -JKlote 70 mat siesss >; 

U 7 il ^. 
[ 0 0 8 2 ] 
S lEffl 3 3 

4 {4 te (3. 4 =y ^ h + V 7 X Z ;U ) C 'J -7- > 2 J Jl. 3? Z ] C 7 7* 7 1 ^ t S 

gfj 171 m9<i)THF 5 ml^jSCCDI 63 mgtiO^ - 60r;-? 0 ^. 7 mcCDI 52 m9t20rc 
^itTJDJt, •&s^24iitUeOt:-? Ufe, SE!Kt SSS-??l5S0«i. 77tZ7;X 0-25 
inlt;!Dit. esfS^S? L . Z 77X 0.5 ml t inX, . SS-f b ;t . iE 

b;tffllSI>t Stb..?i5-/--«' THF» SSSS> b T, 4 {4 [6 (3. 4 7*^ K 7 7 i Z 
^1, )C y >^7 2 » ^Paez Jl' ]C '^=5 7*7 1 ^i/ 7f*5 K 68 met le Si. ^ U T^fe. 
SJiffl 3 4 • 

4 (4 {4 [6 (3.4 7-^ f- + 7 7 X Z Jl. )C U 7-> 2 S ^ IK Z ^ 7 7" 7 1 Jl,}7 

X Z ^1/ J A ? ) C '\ 7" 7 1 37 a? 7 M '"l 7 ^ fl' 169 mao X 9 / - -ll/ 8 mi V THF 
8 inlC!>iS^^!lC7 ;nr7§HKT, 10% A 7 7* ^5 A K« IB mitJOZ^, ^S3X«^@ 
gT,2^Stl7 *S.-t27'(Ktfflll7 liU. mtUfX^Bl ^. n t '/ >J 
i)>p-)[,7]yL'?UYh777^-iyQ07Si}\,L ?i ^ J - 11 77?Z7 7X)7fiSfU. 7 
•12 Z ^ y Jl- » >5 ^ ^ ^t U T . 4- {4 E6 (3.4 7* ^ h + 7 7 x Z ) C U 7* 7 2 2) /I. 7lC Z 

]c 7 7- 7 1 -f /u ) e 'J 7- 7 4 J ;u xi? =%= 7 7 z F 70 mat at e J* ^ V U T *l . 

[ 0 0 8 8 ) 

1 ('^7/7 7 7 5 >f Jl,) 4 (t r h + 7 a? iP/KZ ^ 7 7-7 1.20-9© 7 0 0 /I'/* 
5 ml^JSfCOt^h y74'RrOBTK5 nltiO^. t C PS U « It fH t^. 1 H3K 
ffi^b/ K 'J OA?X^M-?t*lb 7 □ DTKJl. U fe. SiSSit !SSl^:m2K7i3t 

Slb;fe. 5S?X®85 7 7'*7 0Z.-?K3am. ^SJtS^bTimfl.fc1 (^7i>777 5 
A-iC^ 7=/79lO ri9(i) 7-1?. 500 rostra lis W T S i&fl!! 5 ^ IPl « C b T . 1 ('^7/77 
> 5 -f Jl.) 4 [6 (3.4 7*^ f- + 7 7 X Z y 7*7 2 * ;i, 7K Z fl. ] C 7 5^ 7 420 m9 1 

m&^^Yi 74ife. 

Sl£^5!) 3 6 

1 (4 7 S / 7 X Z JU ) 4 [6 (3. 4 7" 7^ h ^ 7 7 x Z ^^ ) C 'J 7* 7 2 3) Jl- Z C 7 
5^ 7 355 ri9(5DMF 3 ml^jfiC. 1 7 0 0 2 (2 7 □ □ X t- t 7 )X 7 130 mg. 3 0 it 

:t h')'^ u 'ii mJkz/umt)*} u 249 RistJDX. looi;^-'^ hn.. 

1ft. JBBJgiStSaST^giBIb , JXtiDJt. 7 a □3c;^/^7Jfiill b fe. fi1!Sltffift«S7X 

7St^b. i7xeK;^H ysz.^ejiiii. ?s«tssbfe.?s t7y3j7-j1.j7z.70 

7h-777^-(7nDlKJUi. ^^/-fl,)-?aSb. Xi'y-fl/ T-XfJl-X-rA^H 
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Dat 


Sal 


4 


4 


>X]]N-Bn 


NMRi: 13.41 (IH, s), 5.06 (IH, dd, J= 
9.3, 7.4H2). 3.99 (3H, s): MP: 159-161 




5 


5 




NMRl: 8.58 (2H, d, J=4,3 Hz), 8.11 
(IH, dd. J=7.8, l.OHz). 3.95 (3H, s) 
MP: 184-187 




6 


6 


-C(Ph)2C02H 


NMR2: 8.03(lH,t, J=7.8 Hz), 7.12 
(IH, d, J=8.4 Hz), 3.94 (3H, s); MP: 
209-212 




7 


7 




NMR2: 10.05 (IH, s), 6,44 (IH, q, J= 
9.2 Hz), 3.88 (3H, s), 3.85 (3H. s); MP: 
131-133 






g 


MeO T**^^ 


NMR2: 6.72 (IH, d, J= 8.8 Hz), 3.88 
(3H, s). 3.84 (3H, s), 3.83 (3H, s); MP: 
172-174 


HCl 


9 


9 




NMR2: 8.20 (IH, d. J=7.8 Hz), 3.91 
(3H, s), 2.23-2.17 (2H,m); MP: 
195-203 


1.5 H2O 


10 


10 




NMR2: 8.19 (IH, d, J=8.3Hz). 3.92 
(3H, s), 2.43(3H,s); MP: 197-201 


Fum 


II 


11 


Me /-\ 


NMR2: 7.91 (IH, d, J=7.3 Hz). 4.13 
(2H, s). 3.91 (3H, s); MP: 170-172 


Ox 


12 


12 


0~'n{CH2)2 


NMR2: 8.04 (iH, t, J=7.8 Hz). 3.89 
(3H, s), 2.76 (2H, m); MP: 112116 


2 Fum 
HiO 


13 


13 




NMRi: 3 99 (3H, s), 3.84 (2H. d, J= 
5.8Hz), 3.52 (2H',s): MP: 120-122 




14 


14 


H0_ 


NMR2: 8.79 (IH. s). 3.90 (3a s). 3.85 
(3H, s), 3.64 (2H, s); MP: 191-192 


H2O 


15 


15 


-OBn 


NMRi: 7.81 (IH, dd, J=7.8, 1.0 Hz), 
5.10 (2H. s), 3.94 (3H. s); MP 111-112 




16 


16 


-OH 


NMR2: 7.99(1H, t, J=7.8Hz), 7.05 
(IH, d, J=8.3 Hz), 3.91 (3H. s); MP: 
170-173 




17 


17 




NMRi: 8.11 (IH. dd, J=7.8, 1.0 Hz), 
6.34 (IH, d, J=7.3Hji), 3.95 (3H, s) 
MP:176-179 
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45 


2 




STMRi: 7.39 (IH, d, J=7.4 Hz). 5.70 
IH, dd, J=16.1 Hz, 7.8 Hz), 3.90 (3H, 
3); MP: 120-122 




46 


2 


N-N 

SBn 


NMRl: 7.52 (IH. s), 4.47 (2H. s), 3.34 
[3H, s); MF 146-148 




47 


2 


Ph r^o 


NMR2-- 8.18 (IH, d, J=7.8Hz), 3,93 
(3H, s), 3.60-3.5l(4H,m); MP: 163-166 


Fum 
MeCN 


48 


2 


Ph /—^ 


NMRi: 7.61 (IH, dd, J=8.3, 2.0 Hz), 
3.99 (3H, s), 3.53 (2H. s); MP: 177-179 




49 


2 




F:407 




50 


18 


Ph 
-^COjH 


NMR2: 8.05 (IH, t, J=7.8Hz), 570 
(IH, d, J=8.3Hz). 3.-91 (3H, s); MP: 
224-226 




51 


2 




F: 483 




52 


18 




NMII2: 12.93 (IH, s), 6.46(1H, d, 
J=8.8Hz), 3.88 (3H, s); MP: 208-209 




53 


5 


Ph 


F:421 




54 




Ph 


NMR2: 8.03 (IH, t, J=7.8 Hz), 3.93 
(3H, s), 3.07 (IH, dd, J=16.1. 6.9 Hz); 
MP: 181-182 








0 


NMR2: 5.61 (lH,d,J=7.8Hz), 3.92 (3H. 
s), 2.36 (6H,3); MP: 185-187 


1.5 Fum 


56 


5 




NMR2: 8.16 (lH,d,J=7.8H2i), 3.83 (6H, 
s), 2.28 (SH.s); MP: 206-209* 


2 Fum 


57 


5 


^OPh 


NMR2: 8.17 (lH,d,J=7.3H2i), 4.31-4.27 
(2H,m) 3.84 (6H. s): MP: 141-142 


Ox 


58 


5 




NMR2: 6.46 (IH, d, J= 8.8 Hz), 3.89 
(3H, s), 3.83 (3H, s); MP: 138-139 




59 


5 




NMR2: 7.12 (IH, d, J= 8.3 Hz), 6.63 
(IH, d. J= 7.6 Hz), 3.94 {3H, s), 3.85 
(3H.8); MP: 125-126 




60 


5 




F: 532 
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1^3 ] 



61 


5 


u 

^ SMe 


(3H, s), 3.06 (IH, m); MP: 112-113 




62 


2 


X_,N-Bn 


NMRi: 7.02 (IH, d, J=8.4 Hz), 4.00 
(3H,s), 3.5l(2H,s) 




63 


18 


X N-Bn 


NMR2: 12.52 (lH.s),7.35-7.23 (6H, 
m), 3.93 (3H, s); MP: 237-240 






5 


^ P 


NMRi: 4.03 (3H, s), 3.70-3.68 (4H, 
m), 2.16-2.12 (2H,m); MP: 212-214 




65 


5 




NMR2: 7,85 (iH, dd, J=7.3,1.9 Hz), 
4.28{2H.d,J=5.4H2), 3.91 (3H, s); 
MP: 170- 173 


Ox 


66 


5 




NMRi: 7.92 (IH, d, J=2.0 Hz), 6.36 
(IH, d, J=7.3Hz)' 4.13 (3H, s);* 
MP: 167-169 










NMRi: 7.03 (IH, d, J=8.3Hz), 3.99 
(3H, s). 3.54 (2H,s); MP: 189*190 




68 


10 


/\ — / ^ 


NMRi: 8.02 (IH, dd, J=6.8, 1.9 Hz). 
4.00 (3H, s), 2.14 (2H, d. J=6.9Hz); 
MP: 148-150 




69 


1 


Ph 


NMR2: 8.02 (IH, m), 5.20 (IH, td, J= 
8.8, 5.4 Hz), 3.93 (3H, s); MP: 169- 171 


Ox 


70 


5 




NMRi: 6.98 (lH,d,J=8.8Hz), 6.40 
(lH,d, J=7.9Hz), 3.95 (3H,a,): MP: 
144-146 





10 



30 

[00? 13 
4 ] 




Ex 


Syn 






Dat 


Sal 


18 


18 


(to 


-CH2CO2H 


F: 447 

MP: 187-188 




19 


19 


-(CH2)20Me 


<i 


NMRi: 7.85 (IH, t. J=7.8 
Hz), 3.94 (3H, s), 3.59 (2H, 
t, J=6.4 Hz): F: 385 
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[^5 ] 



71 


19 




-iBu 


^mR2: 3.83 {3H, s), 3.06- 
2.98 (3H,m) 0.72 (3H,d. J= 
S.8Hz):MP: 187-192 


Ox 


72 


19 






^^P: 164-166 


Ox 


73 


19 


6d 




F: 531 

MP: 137-138 




74 


2 


CO 


— CH2C02Me 


F: 461 




75 


2 


6o 




NMR2(l20t:): 7.50 (lH.dcl. 
J= 6.3, l.OHz), 5.40(lH,m). 
3.82 (3H, s); MP: 125-127 




76 


19 


6o 




F: 481; MP: 139- 141 




77 


19 


CO 




F: 530; MP: 148-150 




78 


21 


cV) 




F: 496; MP: 153-154 




79 


19 


6o 




El: 513; MP: 133-134 




80 


19 


rVn 




F: 578; MP: 161-164 





81 


19 
& 
18 


CO 












-(CH2)20Me 




NMRi: 7.81 (IH, m), 3.95 
(3H, s), 3.68-3.83 (2H, m); 
F:431 




83 


5 


-•Co 


\jiBn 


hJMR2(l20t;): 7.05 (IH, d, 
J= 8.0 Hz), 4.61 (IH, brs), 
3.83 (6H, s); P: 531 




84 


5 


60 




F:529 

MP: 149- 153 


Ox 

1.5 H2O 
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Ex 


Syti 




Dat 


Sat 


2 


2 


4-OMe-Ph 


NMRi: 7.84 (IH, t, J=7.8 Hz), 3.96 
(3H. s). 3.78 (2H. s); MP: 169-172 




3 


3 




NMR2: 3.85(3H,s), 3.82(3H. s). 
3.13-3.16(4H,m),2.79(6H.8): 
Mr-lob iiJ 1 


2 Ox 


20 


20 




NMR2: 8.32(1H, s), 7.90(lH. s), 3.88 
{3H, s), 3.83 (3H, s); MP:i60-16l 




21 


21 


4-NH2-Ph 


NMR2: 8.28-8.30 (2H, m), 3.87 (3H, 
s). 3.83 (3H, s); F: 421 


1.5 H2O 


22 


22 




NMR2: 4.62 (2H, br s), 3.85 {3H. s), 
2.98-3.03 (4H. m); MP: 164-165 




32 


32 




NMRi: 8.10 (IH, d, J=6.3 Hz), 6.98 
(IH, d, J=8.7 Hz), 6.43 (IH, d, J=6.3 
Hz); MP: 98-100 


H2O 


33 


33 


4-CONH2-Ph 


NMR2: 3.85 (3H. s), 7.03 (IH, br s), 
7.68-7.79 (5H, m); MP: 237-240 




34 


34 




NMR2: 1.44-1.54 (2H, m), 3.85 (3H, 
s), 9.59 (IH, s); MP: 217-219 




35 


35 




NMRi: 6.97 (lH,d,J=8.3Hz), 
6.69-6.71 (lH,m), 3.20-8.80 (4H,m); 
MP: 176-178 




36 


36 




NMR2: 3,69-3.73 (6H, m), 3.85 (3H, 
s), 6.85-6.91 (4H, m); MP: 129- 130 




37 


37 


4-(NHS02Me)-Ph 


NMR2: 2.88 (3H, s), 3.82 (3H, s), 
9.28 (IH, s); MP: 168-170 




38 


38 


^^C0NHCH2CO2H 


NMR2: 3.82 (3H, s), 8.55 (IH, t, 
J=5.8 Hz), 12.50 (IH, br s); MP: 
114-117 




39 


39 


N CI 


NMRi: 8.11 (lH,d,J=1.5Hz). 6.98 
(lH,d,J=8.3Hz). 3.69-3.80 (4H,m): 
MP: 160-162 




40 


40 




NMRi: 8.63 (IH, s), 8.26 (IH. d, 
J=6.3 Hz), 6.98 (IH, d, J=8.3 Hz); 
MP: 138-139 
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41 


41 


^^0(CHj)pH 


^^MR2: 3.65-3.72 (4H. m). 3.82 (3H, 
s) 4.80 (IH, t, J=5.4 Hz); MP: 
111-113 




42 


42 


Xx 


NMRi: 6.66 (IH, d, J=8.8 Hz), 3.97 
(3H, s), 3.95 (3H, s), 2.91 {6H, s); 
MP; 144-147 


2 Ox 


43 


43 




NMR2: 3.82 (3H, s), 3.84 (3H, s), 
7.68-7.72 (2H,m); MP: 155-158 


4HC1 
3H2O 


85 


2 


4-NMe2-Ph 


NMRl: 7.78(1H, dd, J= 8.3, 1.0 Hz), 
3.96(3H. s). 2.53(3H.8); MP: 161-163 




86 


5 




NMR2: 3.85(3H,s), 3.82(3H,s), 
3.05-3.08(4H,m), 2.79(6H,s); MP: 
159-161 




87 


5 


\? 


NMR2: 8.36 (IH, d, J=0.9 Hz), 7.09 
(IH, d, J= 8.0 Hz), 3.86 (3H, s), 3.82 
(3H, s); MP: 122-124 




88 


5 




NMR2: 8.19 (2H, d. J= 5.9 Hz), 3.86 
(3H, s), 3.82 (3H. s). 3.45-3.52 (4H. 
m); MP: 155-156 






5 


2-CI-4-OMe-Ph 


NMR2: 7.15 (IH, d, J = 9,0 Hz), 7.05 
(IH d, J =3.0 Hz), 6.91 (iH, dd, J = 
9.0.3.0 Hz); MP: 155-156 




90 


5 


4-CN-Ph 


NMR2: 8.06(lH,d,J=7.8Hz), 3.85 
(3H.s). 3.47-3.54(4H,m): MP: 146148 




91 


5 


4-C02Et-Ph 


NMR2: 3.86(3H, s), 3.45-3.5l(4H. m) 
1.29(3H. t.J=7.3H3i); MP: 112-114 




92 


10 




NMRi: 7.54 (lH,dd. J=8.3, 2,0 Hz), 
3 78 (2H s) 2.76-2.66 (4H,m); MP: 
155-158' 




93 


10 




NMRi: 6.97 (lH,d,J=8.3Hz), 3.98 
(3H, s), 2.09 (3H, s); MP: 120-122 




94 


5& 


0 


NMR2: 3.86 (3H, s), 3.83 (3H, s), 
2.75 (3H, d, J= 4.4 Hz); F: 630 


2HC1 
2H2O 


95 


5& 
20 


XI 


NMR2: 8.67 {iH, t, d= 5.4 Hz), 3.86 
(3H, s), 3.83 (3H, s), 2.82 {3H, s), 
2.80 (3H, s); P: 518 


2HC1 
2H2O 


96 


3 


4-NHAc-Ph 


NMR2; 1.99 (3H, s), 3.85 (3H, s), 
9.71 (IH.s); MP: 201-203 




97 


3 


4-(NHC0-Ph)-Ph 


NMR2: 3.82 (3H. s), 6.98 (2H, d, 
J=9.3 Hz), 10.07 (IH, s); MP: 
169-171 




98 


37 


4-(NHS02-Ph)-Ph 


NMR2: 3.82 (6H, s), 6.80-6.85 (2H, 
m). 9.85 (IH, s); MP: 187-189 





[0075] 



(45) 



JP 2004 203871 A 2004.7.22 



99 


5 


^=>^NHCO-(Ca,)2NEt2' 


>JMR2: 1.19 (6H, t, J=7.4 Hz), 
..72-2.75 {2H, m), 10.02 (IH, s); MP: ( 
31-134 


3x 


100 


18 


4-C02H-Ph 


^R2: 3.86 (3H, s), 6.99 (2H, d, 
1=9.3 Hz), 12.32 (IH, br s); MP: 
209-211 




101 


5 


4-OH-Ph 


'^MR2: 3.84 (3H, s), 6.82 (2H, d, 
J=8.8 Hz), 8.88 (IH. s); MP: 177-179 




102 


5 


4-N02-Ph 


NMR2: 3.86 (3H, s), 7.04 (2H, d, 
J=9 2 Hz), 8,06-8.10 (3H, m); MP^ 
142-144 




103 


5 


^OMe 


NMRi: 7.05 (IH, d, J=9.8 Hz), 6.98 
IH d J=8.3 Hz), 6.89 (IH, d, J=9.3 
Hz).' 4.04 (3H, s);'mP: 171-172 




104 


5 




NMRi: 7.58 (IH, dd, J=8.3, 2.0 Hz), 
5 98 (IH, d, J=8.3 Hz), 3.85 (3H, s), 
3.40-3.28 (4H. m); MF 158-159 




105 


5 




NMRi: 7.01 (lH,m), 6.98 (lH,d, 
J=8 3Hz) 3.56-3.61 (4H,ni)! MP: 
141-143 




106 


5 


3.Ci-4-OMe-Ph 


NMRr 6,98 (iH d,J=8.8H2), 3,86 
(3H,3), 3,13-3.24 (4H.m); MP: 
158-159 




107 


5 




NMRI- 7,57 UH, dd, J=8.3, 2.4 Hz), 
6.94 (IH, d, J=9'7 Hz), 3.86-3.74 
(4H, m); MP: 161 




108 


5 


4-Ac-3-CF3-Ph 


NMR2: 2.52 (3H, s), 3,82 (3H, s), 
7.83 (IH. d, J=8.7 Hz): MP: 142-143 




109 


5 


n C A f\tiMA Dh 

3-r-4-UM©-Kn 


NMSi: 6.97 (lH,d,J=8.3Hz), 3.85 
(3H s), 3.13*3.24 (4H,in); MP: 
155-156 




110 


5 


^OMe 


NMRr 6,97 (IH. d, J=8.7 Hz). 6.71 
3.24-3.1 l(4H.m);MP: 179-181 




111 


5 




NMRi: 8.74 (IH, dd, J=4.4, 1.5 Hz), 
Q 07 {"iU '^ cm r) 3 50-3 38 
(4H m);MP: 144-145 




112 


5 




MMj£^' 0.00 \on, sf, ■^.^1 v"*!!, 
m), 6.46-6.49 (2H, m); MP: 187-188 




113 


5 


4-S02NH2-Ph 


NMR2: 3.85 (3H. s). 7.05-7.10 (5H, 
m), 7.65 (2H, d, J=9.3 Hz); MP: 
213-214 




11^ 




4-Ac-3-OH-Ph 


NMR2: 2.49 (3H. s), 3.86 (3H, s), 
12.76 {IH, 8); MP: 135-137 





[0096] 



(46) 



JP 2004 203871 A 2004.7.22 



7 1 



115 


5 




HMRV 8.43 (IH, d, J=1.9 Hz), 3.90 
(3H, s), 3.87-3.82 (4H, ra); MP: 
162-163 




116 


18 




NMR2: 3.84 (3H, s), 4.58 (2H, s), 
12.90 (IH, br s); MP: 143-145 


H2O 


117 


5 




NMRi: 9.04 (IH, d. J=2.9 Hz), 6.98 
[IH, d, J=8.3 H:^, 6.61 (IH, d, J=9.2 
Hz); MP: 183-184 




118 


3 


Tl 

^^NHCO(CH2)2C02Me 


NMR2: 2.56-2.59 (4H, m). 3.59 (3H. 
s), 9.78 (IH, s); MP: 140- 142 








Y c, 


NMRi: 6.52 (IH. d. J=8.3 Hz), 3.99 
(3H, s), 3.95 (3H. s), 3.75-3.68 (4H, 
m);*MP-- 107-109 






5 




NMRi: 8.15 (lH,d,J=2.4Hz), 6.97 
(lH.d,J=8.3Hz), 3.55-3.64 (4H,m); 
MP: 140-142 




121 


5 




NMRi: 7.09-7.13 (lH,m), 6.98 (lH,d, 
J=8,3Hz), 3.79-3.83 (4H,in); MP: 
172-173 




122 


27 




NMR2: 1.71-1.76 (4H, m). 3.82 (3H, 
s), 4.26 (2H, t, J=4.9 Hz); MP: 
161-165 


1.5 Ox 


123 


35 


2.CI-4-Ac-Ph 


NMRi: 7.04 (lH,d,J=8.3Hz). 6.97 
(lH,d,J=8.3Hz), 2.56 (3H,3); MP: 
164-165 




124 


18 




NMR2: 12.06 (lH,s), 7.53 <lH,d, 
J=7.4Hz), 2.73 (2H,t.J=7.6H^; MP: 
169-171 




125 


18 




NMR2: 12.56 (iH, br), 8.65 (iH, d, 
J=2.0 Hz), 7,09 (IH, d, J=8.3 Hz); 
MP: 220-222 




126 


5 




NMRi: 8.81 (IH. d, J=2.5 Hz). 3.98 
(3H, s), 3,95 (3H, s), 3.88 (3H, s); 
MP: 157-159 




127 


5 


Tl 


NMR2: 1.20 (3H, t. J=6.9 Hz). 3.82 
(3H, s), 8.63-8.66 (IH, m); MP: 83-85 




128 


18 


^^0{CH3),C02H 


NMR2: 1,59- 1.73 (4H, m), 3.85 (3H, 
s), 12.02 (IH, s); MP: 79-81 


H2O 


129 


18 




NMR2: 2.32-2.39 (2H, m), 3.85 (3H, 
s), 12.11 (IH, br s): MP: 123-125 





[ 0 0 9 7 ] 



(47) JP 2004 Z0S871 A 2004. I.ZZ 



[^10] 



no 


35 




NMRi: 7.98 <lH,s), 6.98 (iH.d, 
J=8.3Hz). 3.28-3.41 (4H,m); MP: 
151- 153 




131 




^^C0NH2 


NMR2: 7.78 (IH. br), 7.16 (iH, br), 
6.88 (IH, d, J=8,8 Hz). 3.87 (3H, s); 
MP: 243-244 




132 


18 




NMR2: 1.36-1.44 (2H, m), 3.85 (3H, 
s), 11.98 (IH, s); MP: 91-93 




J 33 


3 


4-CH20H-Ph 


NMR2: 3.82 (3H, s), 4.39 (2H, d, 
J=5.9 Hz), 4.96 (IH, t, J=5.9 HsO; 
MP: 150-152 




!34 


5 




NMRi: 8.41 (IH, s), 6.98 (IH, d, 
J=8.3 Hz), 3.98 (3H. s); MP: 119-120 




135 


27 


4 -AC-o-U Me- ru 


NMR2: 2.44 (3H; s), 3.88 (3H, s). 
6.53 (IH, s); MP: 117-118 


0,5 H2O 


136 


5 


H H 


NMR2: 4.09 (2H, S), 10.23 (IH, s), 
16.22 (iH br); MP: 217-219 


0.5 H2O 


137 


5 




NMRi: 6.55 (iH, d, J=8.3 Hz), 4.00 
(3H. s), 3.95 (3H, s). 3.75-3.66 (4H, 
m); MP: 144-145 




138 


5 


H 


NMRi: 7.32 (IH, d, J=8.8 Hz), 3.96 
(3H, s), 3.94 (3H. s), 3.31-3.18 (4H, 
m); MP: 193-194 




139 


5 




NMRi: 8,21 (IH, d, J=2.4 Hz), 3.98 
(3H, s), 3.95 (3H, s), 3-70-3.64 (4H, 
m); MP: 127-128 






18 


^^NHCO(CH2)2C02H 


NMR2: 3.85 {3H, s), 9.75 (IH, s), 
12.09 (IH, br); MP: 167-170 




141 


18 


^^0{CH2)6COjH 


NMR2: 1.28-1.43 (4H, m), 3.85 (3H, 
s), 11.97 (IH, br s); MP: 102-109 


H2O 


142 


5 




NMR2: 4.53 (IH, t, J-4.9 Hz), 3.88 
(3H, s), 3.83 (3H, s), 3.31-3.18 (4H, 
tn). 2.81 (6H.s);MP: 180-181 


1.5 Ox 


143 


5 


2-OMe-Ph 


NMR2: 3.79 (3H, s), 3.85 (3H, s). 
6.87-7.02 (4H, m); MP: 162-163 




144 


5 


3-OMe-Ph 


NMR2: 3.72 (3H, s), 3.85 (3H. s), 
6.48-6,50 (IH. m); MP: 180-181 




145 


IS 


..,^0(CHj),C02H 


NMR2: 1.91 {2H, quintet, J=6.8 Hz), 
3.85 (3H, s), 12.12 (IH, br s); MP: 
109-112 





10 



zo 



30 



40 



t 0 0 9 8 ] 



(+8) 
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1 1 ] 



146 


18 




NMR2: 1.60-1.75 <4H, in). 3,85 {3H, 
s), 12.03 (IH, br); MP: 119-120 


HjO 


147 


18 




NMR2: 1.37-1,45 (2H, m), 3.85 (3H, 
s), 11.98 (IH, s); MP: 97-99 




148 


18 


Tl 


NMR2: 11.97 (iH.s), 7.52 (iH.d, 
J=7.4tlz/, Z.-i^ ^irl.tjj— b.yWZ/i Mr- 
169-161 




149 


18 




NMR2: 6,13 (iH, d, J=7.3 Hz), 3.87 

v3H, s), 3,83 wn, s;, Z.^Jl UJl, t, 
J=7.6Hz);MP: 182-185 




150 


18 


^o(cty,co,H 


NMRi: 7.93 (IH, d, J=2.9 Hz). 3.97 
(3H, s), 3.94 (3H, s), 2,57 (IH, t, 
J=7.lHz); MP: 122-124 




151 


27 


"a 


NMR2: 1.22 (6H; t, J=7.3 Hz), 
3.45-3,48 (2H, m), 3.82 (3H. s): MP: 
97-99 


Ox 
H2O 


152 


18 




NMRr. 6.97 (lH,d,J=8.8Hz), 6.63 
(lH.d,J=8.8Hz), 2.61 (2H,t,J=7.3Hz); 
MP: 190-191 




153 


18 




NMR2: 1.97 (2H, quintet. J=6.8 Hz), 
3.82 (3H,s), 12.11 (lH,s); MP: 




154 


18 


0(CH2),CO,H 


NMR2: 1.66-1.80 (4H. m), 3.82 (3H, 

t-^ flH cVMP'17R-17fl 
IZ.Ul Kla, Sh iVlr- 1 #0 LIO 




155 


18 


0(CH,)5C02H 

U 


NMR2: 1.42-1.50 (2H, m), 3.82 (3H, 
s). 12.11 (IH. br); MP' 129-130 




156 


18 


Yi 


NMRi: 6.96 (lH,d,J=8.3Hz), 6.62 
(lH,d,J=8.8Hz), 2.36 (2H,t,J=6.8Hz); 
MP: 158-160 




157 


33 


4-(C0NHMe)-Ph 


NMR2: 2.75 (3H, d, J=3.5 Hz), 3,85 
(3H, s), 8.13-8.18 (lH,in);MP: 
140-141 




158 


18 


'^0{CH2)3C02H 


NMRi: 7.14 (IH, d, J=8.8 Hz), 4.00 
{3H. s), 3.95 (3H, s), 2.65 (IH. t, 
J=7.lHz); MP: 189-191 




159 


36 




NMR2: 1.45-1.52 (2H. m), 3.85 (3H, 
s), 6.83-6,88 (4H, m); MP: 135-137 


0.5 H2O 



I 0 0 ? 9 ] 



(49) 



JP 2004 203871 A 2004.7. ZZ 



1 Z] 



160 


5 


4-NEt2-Ph 


SfMR2: 1.30 (6H, t, J=7.0 Hz), 3.23 
4H. q, J=7.0 Hz), 3.82 {3H. s); MP: 
34-87 




161 


33 


4-(CONMe2)-Ph 


9 (RH tl) ^ R2 (3H s) 
NiViiv^- i.Utj von, 5>/, o.oii voxi, o/, 

7.32 (2H, d, J=8.3 Hz); MP: 81-83 




162 


27 


^0(CH2)3NMe2 


NMR2: 2.80 (6H, br s). 3.85 (3H, s), 
6.85-6.95 (4H, m); F: 505 


Ox 
H2O 


163 


27 


Yl ^^^^ 


NMR2: 2.71 (3H, s), 3.82 (3H, s), 
4.04 (2H, t, J=5.3 Hz); MP: 183 (dec) 


Ox 
H2O 


164 


27 




NMR2: 1.33-1.42 (2H, m), 3.82 (3H, 
s), 4.52 (IH, d, J=3.9 Hz); MP: 
143-144 




165 


5 


^C^O(CH2)2NMe2 


NMR2: 6.80 (IH, d, J=8.8 Hz). 3.85 
(3H, s), 3.82 (3H, s). 2.78 (6H, s); 
MP: 114-115 


Ox 


166 


42 




NMRi: 3.97 (3H, s), 3.95 (3H, s), 
3.59-3.54 (4H, m), 1.07 (6H, t, J=7.2 
Hz); F: 520 


HCl 
2 H2O 


167 


42 




NMR2: 7.28 (IH, d, J=1.9 Hz), 3.87 
(3H, s), 3.82 (3H, s). 2.80 (6H. s); 
MP: 195-198 


Ox 


168 


42 




NMR2: 6.97 (IH, d, J=8.6 Hz), 4,71 
(2H, s), 1.31 (3H, t, J=7.3 Hz); MP: 
140-142 






18 




NMR2: 4.74 (2H, s), 3.86 (3H, s), 
3.82 (3H, s), 3.35-3.25 (4H, m); MP: 
198-200 




170 


18 


XXI 


NMRi: 6.97 (IH, d, J^8.3 Hz), 3.96 
(3H, s), 3.94 (3H, s), 2.63 (2H, t, 
J=7.4 Hz); MP: 153-154 




171 


42 




NMR2: 7.35 (IH, dd, J=9.0, 3.4 Hz), 
4.19 (2H. t, J=5.4 Hz). 2.78-2.76 (4H, 
m); MP: 163-165 


Ox 

0.5 H2O 


172 


27 




NMR2: 3.82 (3H, s), 5.09 (2H. s), 
6.94 (4H, s); MP: 137-139 




173 


27 


^OH 


NMR2: 1.12-1.23 (2H, m), 3.82 (3H, 
s). 6.90-6.97 (4H, m): MP: 202*205 


Ox 

0.5 HzO 



(50) 



JP 2004 203871 A 



[^18] 



174 


27 




NMR2: 2.15 (iH, br), 3.82 (3H, s), 
4.23 (2H, t, J=5.3 Hz), 533 


2 Ox 


175 


27 


"^C'-0(CH2)2OMe 


NMR2: 3.30 (3H, s). 3.82 (3H. s), 
4.00-4.02 (2H, m). : MP: 104-108 




176 


27 




NMR2-- 3.82 (3H, s), 5.12 (2H, s), 
6.93 (4H, s); MP: 140- 142 




177 


42 




NME2: 7.37 (IH, dd, J=8.8, 2.4 Hz), 
4.28 (2H, t, J=5.4 Hz). 3-85 (3H, s), 
3.82 (3H. s); MP: 167- 173 


Ox 

0.5 H2O 


178 


18 




NMR2: 8.76 (IH, d, J=8.8 Hz), 3.86 
(3H. s), 3.83 {3H, s), 2.91 (3H. s); 
MP: 135- 140 • 


2HCi 
2H2O 


179 


27 




NMR2: 5.06 (2H, s). 6.94 (4H, s), 
8.28 (IH, br s); MP: 147-148 




180 


27 




NMR2: 3.82 <3H, s), 5.05 {2H, s), 
8.19-8.23 (2H, m); MP: 182-183 




181 


27 




NMR2: 3.82 (3H, s), 4.13-4.16 (2H, 

m/, O.OO V4<79 \4X1, in>i jVlJr* lU±r 111 


1.5 Ox 






Yl 

O ^ N 1 


NMR2: 2.15-2.23 (2H, m), 3.82 (3H, 
s), 6.96-7.02 (2H, m); MP: 213-217 


2HC1 
1.5 H2O 


183 


27 


r^oMe 


NMR2: 3.28 (6H, s), 3.82 (3H, s). 
4.16 (2H,t, J=5.4 Hz); F: 579 




184 


27 




NMR2: 3.82 (3H, s). 4.00-4.05 (2H, 
m). 6.86 (2H, d, J=8.8 Hz); MP: 
106-109 


2 Ox 
2 H2O 


185 


18 


^'^NH(CHj)3C02H 


NMR2: 1.93 (2H, t. J-6.9 Hz). 3.85 
(3H, s), 5.51 (IH. br); MP: 165-170 


3HC1 


186 


18 


^^''^NMe{CH2)3COjH 


NMR2: 2.79 (3H, br s), 3.85 (3H, s), 
12.06 {lH.s): MP: 138-139 


H2O 



[0 1 0 1] 
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in 1 4] 




Ex £ 




nr^r" 


Dat 


Sal 


I 


>yn 
1 




V1MR2: 7.63-7.73 (2H, in), 4.52 (IH, , 
n), 2.77-3.33 <4H, m); MF 180-181 


).5 Fum 


44 


44 


Me 

Me 


MMR2-. 8.09-7.93 (2H, m), 7.76-7.64 
2H, m), 1.02 (3H, d, J=6.3 Hz): 
4P: 205'210 


2 HCI 
IHiO 


187 


5 




NMR2: 7.08 (IH, dd, J = 8.3, 3.0 
Hz), 6.98-6.94 (2H, m), 4.08-4.01 
(lH,m); MP: 147-148 




188 


1 


0 N-/ 

\ / 


NMR2: 7.93 (IH, t, J=7.8 Hz), 3.86 
(3H, s), 2.09 (IH, m) 
MP: 173-176 (dec.) 


Fum 


189 


3 


Me 

-^L/'-Q>-COMe 
Me 


NMR2: 1.10-1.13 (3H, m), 1.31-1.37 
(3H. m). 2.44 (3H. s): MP- 134-135 




190 


18 


Me 

Me 


NMR2: 0.96-0.99 (3H, m), 3.82-3.84 
(6H, m), 7.05-7.11 (2H, m): MP: 
160-162 




191 


18 


-N^N-Q>~(CH,),C02H 
Me 


NMR2: 0.95-0.98 (3H, m), 1.93" 1.96 
(2H, m), 3.81-3.84 (6H. m); MP: 
124-127 


3H2O 


192 


5 


Me 

Me 


NMR2: 8.50 (IH, d, J=2.0 Hz), 3.83 
(3H, s), 3.82 (3H, s). 1.33-1.14 (6H, 
m); MP: 93-99 




193 


36 


Me 


NMRi: 7.87-7.66 (3H, m), 3.06-3.03 
(4H, m), 1.12-1.04 (3H. ra);MP: 
167-172 




19^ 


21 




NMR2: 3.81 (3H, s), 5.24 (2H, s). 
8.58-8.60 (2H, m);MP: 171-174 





[01023 



C62) JP 200+ 203871 A 2004- V- 22 



1 5 ] 



195 


2 


O^NH 


NMRi: 7.86 (IH. t, J=7.8 Hz), 
4.71-4.65 (lH.m), 3.9l(3H,s); 
MP: 220"223 




196 


2 


00 


NMRi: 6.89 (IH, d. J=8.4Hz). 3-96 
(3H. s). 3.63(lH,s); MP: 162-164 




197 


2 


\ f \~M 


NMBi: 7.73 (iH. m), 3.92 <3H. s), 
3.29 (2H, tn), F: 432 




198 


5 




NMRi: 7.74 (IH, dd. J=8.3, 1.0 Hz), 
4.68 (lH,m), 3.94 (3H,e); 
MP: 144-146 






5 




NMRi: 7.78(1H, dd, J= 7.8, 0.9 Hz), 
3.95 (3H. s), 1.16 (3H, t, J=6.8Hz); 
F: 480 




200 


5 


-N N-Bn 


NMRi: 7.71 (IH, ra), 3.94 (3H, s), 
2.86 (IH. jn); F: 432 




201 


5 




NMR2: 3.01-3.12 (2H, m), 4.85-4.89 
(2H, m), 8.39-8.42 (IH, m); MP: 
77-79 





[0103] 



(58) 



JP 200+ 203871 A 2004.7.22 



[$163 



Ex * 


5yn 






Dat 


Sal 


23 


23 




rv 1 

H ^ 


SIMR1:7.77(1H, dd,J=7.8, 
.0 Hz), 5.76(lH,q,J=8.3 
Hz), 4.29(4H,s); MP: 11 5-1 17 




24 


24 




rv 


NMR2: 8.00 (1H,dd,J= 7.8, 
I.0Hz),5.59(m,qJ=8.3Hz). 
2.42(6H,s);MP: 155-157 


Fum 


25 


25 


MeO-^ 




NMR1:7.80 (IH, dd, J= 7.8, 
l.OHz), 5.71ClH,q,J=7.8Hz), 
5.20(2H,s);MP: 129-131 




26 


26 


MeOs^ 




NMKz: Ijt,?3 lU.tn, OTS), 
5.60 (lH,q,J= 8.5 Hz), 3.83 
(3H,s); MP: 184-185 




27 


27 


MeO^ 




rsMK-i. J.J? v^ifi. Hi J 

Hz), 3.81 (3H,s), 2.20 (6H, 
s);MP: 121-122 




28 


28 


MeOv^ 
Ac-NH'^ 




NMR2: 7.13 (lH,d, J=8.8 
Hz),5.60(lH,q,J=8.3Hz), 
3.88 (3H, s),2.11(3H,s); 
MP: 175-176 




29 


29 


:;xx 




NMRl:7.9l(lH,t.J=7.8 
Hz), 5.73(lH,q,J-8.3 Hz), 
2.01 (2H, q, J=8.3 Hz); F: 371 




30 


30 






XTMR?- S Sfi CIH a J=8 0 

Hz), 3.82 (3H,s),2.76 (3H, 
s); F: 374 


Ox 
H2O 


31 


31 






NMR2:5.61 (IH, q,J= 8.3 
Hz), 4.01 (3H, s), 3.33 (6H, 
s); F: 388 


HCl 
2H2O 


202 


23 






NMR2:9.02(1H, d,J=8.8 
Hz), 5.64 (IH.q, J= 8.8 Hz), 
3.81 (3H, s);F: 345 


HCl 


203 


23 






NMR2: 9.05 (iad,J= 8.8 
Hz), 5.63 (lH,dt,J= 8.3, 8.8 
Hz),3.83(3H.s);F: 345 
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1 7 ] 



204 


23 






NMR2: 9.n(lH, d, J=9.2Hz), 
6,08 (2H, s), 5.65 (IH, dt, 
J=8.8, 9-2Hz); MP: 145-148 




205 


5 


Meo 


H ^ 


F: 451 




206 


5 




H ^ 


F:45I 




207 


5 






NMRl: 7.91 (lH,t,J=7.8 
Hz), 5.76(lH,q,J=8.3Hz), 
2.32(3H,s);F: 343 




208 


5 






FN: 388 




209 


5 






F: 500 

MP: 154-157 


Ox 
H2O 


210 


5 






NMRi: 7.76 (IH, dd, J= 8.3, 
l.OHz), 2.53 <3H, s). 
0.32-0.38 (2H, m); MP: 
142-144 




21 1 


5 


MeO^ 

c,aA 




NMRi: 8.08 (IH, d, J= 2.5 
Hz), 7.03 (iH, d, J=8.8Hz), 
2.53 (3H. s); Mp: 168-170 




212 


5 




'\ /" ^ 


NMRi: 7.07 (IH, d, J= 8.8 
Hz), 6.62 (IH, t, J=74.8HzO, 
2.54 (3H, s); MP: 160-162 




213 


5 




-N^N^Q^Ac 


F: 529 

MP' 168-170 




214 


29 


Meo 


H ^ 


F: 361 




215 


29 






NMRi: 6.91 (iH. d, J= 8.2 
Hz), 5.7l(lH,s), 3.93 (3H, s) 




216 


29 


MeO-^ 




F: 360 




217 


25 


MeO^ 




NMR2: 8.64(lH,d, J=1.5Hz) 
3.93 (3H, s), 2.04-1 .94(1 H,m) 
MP: 137-138 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the medicine which makes a phenylpyridine derivative an active 
principle, especially 4 type phosphodiesterase (PDE4) inhibitor. 
[Background of the Invention] 
[0002] 

The asthma considered as the reversible blockade of a respiratory tract so far became as [ regard 
/ now / as a disease characterized by the respiratory tract irritation and airway obstruction based 
on the chronic respiratory tract inflammation in which many inflammatory cells participate ]. 
The increase of the patient number is being enhanced until now, and continuing to increase 
further is expected. 

Inhalation steroid medicine is used as an antiinflammatory drug, and xanthine derivatives, such 
as beta stimulants, such as procaterol, and aminophylline, and theophylline, are mainly used for 
the asthmatic therapy as a bronchodilator now. 

Althou^ inhalation steroid medicine has extensive anti -inflammatory activity and the usefulness 
as asthma preparation is high, The suitable inhalation method's needing to be taught, existence of 
the asthmatic of steroid resistance, etc. are pointed out (ASTHMA 13-1, 69-73 (2000), internal 
medicine 81, and 485-490 (1998)). 

A bronchodilator activates the adenylate cyclase which is a production enzyme of intracellular 
adenosine 3',5'-cyclic 1 phosphoric acid (cAMP) in an airway smooth muscle. Or by checking 
the phosphodiesterase (PDE) which is a dialytic ferment of cAMP, intracellular cAMP 
concentration is raised and the remission of the contraction of an aii-way smooth muscle is 
carried out (internal medicine 69 and 207-214 (1992)). it is known that the rise of intracellular 
cAMP concentration will cause control of contraction in an airway smooth muscle (Clin. Exp. 
Allergy and 22,337-344 (1992).) It is effective in an improvement of Drugs of the Future, 17, 
799-807 (1992), and the shape of asthma. 

however, the thing (J. Cyclic Nucleotide and Protein Phosphorylation Res., 10, and 551-564 
(1985).) for which a xanthine derivative reveals systemic side effects, such as a blood pressure 
fall and a strong heart operation J. If Pharmacol. Exp. Ther., 257, 741-747 (1991), and beta 
stimulant tend to produce hyposensitization and the amount used increases, producing side 
effects, such as a finger tremor and palpitation, is known. 
[0003] 

On the other hand, a chronic obstructive pulmonary disease (COPD) is a respiratory illness 
characterized by the air current restrictions relevant to an unusual inflammatory response which 
are not reversible. 

Now, it is supposed that it is the 4th place of the cause of death in the world (2000). (Executive 



summary. Global Initiative for Chronic Obstructive Lung Disease (GOLD)) 
As pharmacotherapy to COPD, a bronchodilator called xanthine derivatives, such as beta 
stimulant, an anticholinergic drug, aminophylline, and theophylline, is generally used like 
asthma now. Since it attracts attention that existence of the chronic inflammation in a respiratory 
tract is participating in obstructive impairment greatly also in COPD, inhalation steroid medicine 
is also used, but. The continuous therapy by inhalation steroid FEVl of a COPD patient, not 
improving the long-term fall of (forced expiratory volume in one second) is reported (N. Engl. J. 
Med. 340 and 1948-53 (1999).) It is anxious for Lancet 353, 1819-23 (1999), BMJ 320, 1297- 
303 (2000), N. Engl. J. Med. 343, 1902-9 (2000), and the antiinflammatory drug that can 
improve the symptoms of COPD, 
[0004] 

PDE was classified into seven families of PDE 1-7 at least, and it has been solved that 
distribution or a fianction has a difference, respectively (Prog. Nucleic Acid Res. Mol. Biol. 63 
and 1-38 (1999)). Especially PDE4 decomposes cAMP specifically, without acting on guanosine 
3',5'-cyclic 1 phosphoric acid (cGMP) also in a nucleotide. 
The existence is accepted by both an airway smooth muscle and infiltrating cells. 

As opposed to the eosinophil leukocytic infiltrate by an antigen and a platelet activating factor, [ 
in / in PDE4 inhibitor / a guinea pig ] Depressant action is shown (Eur. J. Pharmacol., 255, and 
253-256 (1994)), What (Br. J. Pharmacol., 115, 39-47 (1995)) isolation of the obstacle nature 
protein (MBP, ECP) fi-om eosinophile leucocyte is controlled for is reported. Furthermore, 
depressant action is shown to contraction of the airway smooth muscle by the quality of shrink 
material (histamine, a mesa choline, LTD4) (Br. J. Pharmacol., 113, and 1423-1431 (1994)), 
Production of lL-4 which is cytokine said to participate in asthma deeply is checked (J. Invest. 
Dermatol., 100, and 681-684 (1993)), Depressant action is revealed to sthenia of the blood vessel 
permeability in a respiratory tract (Fundam. Clin. Pharmacol., 6, 247-249 (1992)), It is reported 
that depressant action is shown to a respiratory tract anaphylaxis (Eur. J. Pharmacol., 275, 75-82 
(1995)). Therefore, PDE4 inhibitor is expected as an asthmatic treating agent. 
Furthermore, having permeation depressant action to the neutrophil leucocyte it is supposed that 
is participated in the respiratory tract inflammation in COPD (Pulm. Pharmacol. Ther. 2001 Mar; 
14(2): 157-1 64) is reported by PDE4 inhibitor, and again, Also in the clinical trial, it is shown 
that a COPD patient's respiratory fimction can be improved (Clin. Exp. Allergy. 1999 Jun; 29 
Suppl 2:99-109), and PDE4 inhibitor is expected also as a COPD remedy. 
[0005] 

The following compound is indicated by the patent documents 1 as a compound which has PDE4 
inhibiting activity. 
[Formula 2] 



[A, Y, and B among a formula the pyridine ring etc. in which Z maybe replaced by in 
combination etc., R^ means CONR'*R^ etc. and R'* H, The phenyl which may be replaced with Ci- 
6 alkyl, C]^ alkyl, or halogen, CH(R') C02R^ C3.7 cycloalkyl. Cm alkylene phenyl or C2.5 
alkylene dialkylamino (the carbon number of the didkylamino part concerned is five or less 
pieces at all), H, C1.6 alkyl, C3-7 cycloalkyl, C^ alkylene phenyl, phenyl, pyridyl, pyrimidyl. 




Thiazolyl, oxazolyl or R'*, and with the nitrogen atom to combine alkyl of 1 thru/or 2 (1), 
As the saturation or the unsaturation 5 which may be replaced by the basis chosen from CO2R', 
CONH2, CON(CH3) 2, 0x0, OH, NH2, and NCCHs) 2 - 6 member heterocycle, and a (2) ring atom, 
farther O, S, The saturation which has one hetero atom chosen from N (H), N (CH3), N 
(COCH3), or N (CH2 Ph), unsaturation 6 member heterocycle, or the quinoline ring which may 
be replaced with (3) fluoride is shown. ] 

However, although a phenylpyridinecarboxamide derivative is included in the extensive claim of 
the gazette concerned, the compound which has a statement concretely is only the following 5- 
phenyipyridine- 3-carboxamide. 
[Formula 3] 




[0006] 

It is indicated by the patent documents 2 as a 6-phenylpyridine- 2-carboxamide derivative that 
the following compound has an antiallergic action. 
[Formula 4] 



R 




(R shows among a formula the phenyl group which has a substituent as which A is chosen from 
phenyl, halogen, low-grade alkyl, and low-grade alkoxy ** nitro and OH in hydrogen, halogen, 
and low-grade alkoxy ** 1-3.) 

However, there is no statement about the PDE4 inhibiting activity of the compound concerned. 
[0007] 

Although the following phenylpyridinecarboxamide derivative which has a herbicidal action and 
a vegetable drying effect in the patent documents 3 and the patent documents 4 is indicated, 
neither an indication nor suggestion is about PDE4 inhibitory action. 
[Formula 5] 




(R' shows CONH2, CONH (Cm alkyl), CON(Cm alkyl) 2, etc. among a formula.) Others are 

concerned referring to the gazette. 

[0008] 

As a phenylpyridinecarboxamide derivative which has PDE4 inhibiting activity, it is the 
following compound to the patent documents 5. 
[Formula 6] 




(Among a formula, is set to the low-grade alkenyl etc., R"* sets H, low-grade alkyl, etc. to 
NR^R'*, and R' and R^ H, halogen, low-grade alkyl, and 0-low-grade alkyl etc.) The nitrogen- 
containing heterocycle which is united with N which R^ and R"* combine, and may be replaced is 
shown. It is concerned referring to the gazette for details. It is the following compound to the 
patent documents 6. 
[Formula 7] 




(R' and show H, halogen, low-grade alkyl, and O-low-grade alkyl etc. among a formula, and 
R^ shows H, low-grade alkyl, etc.) It is concerned referring to the gazette for details. Although 
indicated, respectively, the patent documents 5 and 6 are the literature exhibited by each after 
this application priority date. 
[0009] 

[Patent documents 1] The international publication 94th/No. 12461 pamphlet 

[Patent documents 2] JP,56-7782,A 

[Patent documents 3] The international publication 96th/No. 21645 pamphlet 
[Patent documents 4] The international publication 96th/No. 21646 pamphlet 
[Patent documents 5] JP,2003-64057,A 

[Patent documents 6] The international pubhcation 02nd/No. 102778 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0010] 

This invention persons could administer orally, checked PDE4 good and selectively, and 
inquired for the purpose of providing a usefiil medicinal composition and providing the medicine 
which contains these further for prevention and the therapy of respiratory illnesses, such as 



bronchial asthma with few side effects, and COPD. 

[Means for Solving the Problem] 

[0011] 

This invention persons took lessons from a compound which has inhibiting activity to PDE4, and 
inquired wholeheartedly. As a result, the knowledge of having PDE4 inhibitory action powerful [ 
a new pyridine- 2-carboxamide derivative which has a phenyl group ], and alternative was 
carried out to the 6th place, and this invention was completed. 
[Effect of the Invention] 
[0012] 

Since the new pyridine- 2-carboxamide derivative which has a phenyl group in the 6th place 
shown by after-mentioned type (1) is excellent in the inhibiting activity of PDE4, the medicinal 
composition containing the compound concerned, It is useful as prevention and a treating agent 
of the respiratory illnesses (for example, bronchial asthma (atopic asthma is included), COPD, 
chronic bronchitis, a pneumonia nature disease, adult respiratory distress syndrome (ARDS), 
etc.) in which PDE4 participates. It is especially expectable as bronchial asthma, and prevention 
and the remedy of COPD. The disease of others by which the intervention of PDE4 is known as 
for the medicinal composition concerned, For example, the disease in which cytokine (IL-1, IL- 
4, IL-6, and TNF (tumor necrosis factor)) etc. participate, for example, articular rheumatism, 
ulcerative colitis, Crohn's disease, septicemia, and the septic shock, endotoxin shock, gram- 
negative-bacteria septicemia, toxic shock syndrome, a nephritis, hepatitis, infection (bacteria and 
virus), circulatory failure (cardiac insufficiency, arteriosclerosis, myocardial infarction, cerebral 
apoplexy), etc. - etc. ~ it is useful also as prevention and a remedy. 

The crystal especially alpha type, and beta type crystal of 4~(4-{4-[6-(3,4-dimethoxyphenyl) 
pyridine- 2-carbonyl] piperazine 1-yl} phenyl) morphoKne of this invention are excellent in 
stability, and useful as a manufacture field object of the medicinal composition of this invention, 
beta type crystal fits the extensive composition in industrial production especially. 
[Best Mode of Carrying Out the Invention] 
[0013] 

That is, this invention relates to the medicinal composition and the especially effective medicinal 
composition as prevention and remedies, such as bronchial asthma and COPD, which consist of 
the new pyridine derivative shown by following general formula (1) or its salt permitted 
pharmaceutically, and a carrier permitted pharmaceutically. 

[0014] 
[Formula 8] 



nrV (I) 




(The sign in a formula shows a following meaning.) 

R' and : Differ identically or mutually and H, halogen, Low-grade alkyl and O-low-grade 
alkyl, O- (low-grade alkyl replaced with halogen), NH2, NH-low-grade alkyl, N(low-grade alkyl) 
2, NHCO-low-grade alkyl, O-low-grade alkylene NH-low-grade alkyl, O-low-grade alkylene 
N(low-grade alkyl) 2, O-low-grade alkylene C02R°, an O-low-grade alkylene hydrocarbon ring, 
O-low-grade alkylene heterocycle or R', and R'^ are united, and it is the -O-low-grade alkylene 



o.- 

r": H, low-grade alkyl, or CH2 - (phenyl which maybe replaced) 

: A low-grade alkenyl, low-grade alkynyl, and hydrocarbon ring which may be replaced, 
Heterocycle which may be replaced, a hydrocarbon ring by which low-grade alkylene 
substitution may be carried out, Heterocycle, low-grade alkylene R^' by which low-grade 
alkylene substitution may be carried out, Low-grade alkylene C02R°, low-grade alkylene N(R°)- 
low-grade alkyl, C{R^^) (R^^)-R^^ low-grade alkylene C(R^^) (R^)-R^^ or 0-R°, 
R"*: H, low-grade alkyl, low-grade alkenyl, low-grade alkynyl, A hydrocarbon ring which maybe 
replaced, heterocycle which may be replaced, A hydrocarbon ring by which low-grade alkylene 
substitution maybe carried out, heterocycle by which low-grade alkylene substitution maybe 
carried out. Low-grade alkylene R^', low-grade alkylene COiR'^, Low-grade alkylene N(R*')-low- 
grade alkyl, C(R^^) (R^^)-R^^ or low-grade alkylene C(R^^) (R^^)-R^^ 
R^' : CO-low-grade alkyl, CO- (hydrocarbon ring which may be replaced), CO- (heterocycle 
which may be replaced), and CO-low-grade alkylene.(hydrocarbon ring which may be replaced), 
CO-low-grade alkylene (heterocycle which may be replaced), CN, OH, O-low-grade alkyl, O- 
(hydrocarbon ring which may be replaced), O- (heterocycle which may be replaced), and O-low- 
grade alkylene (hydrocarbon ring which may be replaced), O-low-grade alkylene (heterocycle 
which may be replaced), S-low-grade alkyl, S- (hydrocarbon ring which may be replaced), S- 
(heterocycle which may be replaced), S-low-grade alkylene (hydrocarbon ring which may be 
replaced), S-low-grade alkylene (heterocycle which may be replaced), NH (R°), N(CH3) 2, 
N(C2Hs) 2, N(R°)- (hydrocarbon ring which may be replaced), N(R*^)- (heterocycle which maybe 
replaced), N(R°)-low-grade alkylene (hydrocarbon ring which may be replaced), N(R°)-low- 
grade alkylene (heterocycle which maybe replaced). N(R'') CO-low-grade alkyl, N(R'') CO- 
(hydrocarbon ring which may be replaced), N(R'^) CO- (heterocycle which may be replaced), and 
N(R'^) CO-low-grade alkylene (hydrocarbon ring which may be replaced), N(R*^) CO-low-grade 
alkylene (heterocycle which may be replaced), N(R°) CO- O-low-grade alkyl, N(R°) CO-O-low- 
gi-ade alkylene (hydrocarbon ring which may be replaced), or N(R°) CO-O-low-grade alkylene 
(heterocycle which may be replaced), 

R", R^'*, and R": Differ identically or mutually and they are H, low-grade alkyl, and CO2R'', 
CON (R°) (R^^), R^^orR^^ 

R^^: A hydrocarbon ring which may be replaced, heterocycle which may be replaced, a 
hydrocarbon ring by which low-grade alkylene substitution may be carried out, heterocycle by 
which low-grade alkylene substitution maybe carried out, low-grade alkylene or low-grade 
alkylene C02R°, 

Or nitrogen-containing heterocycle which is united with N which R^ and R'* combine, and may 
be replaced in NR^R^ 

However, the following compoimds are excluded. : 

(1) When R'* is Ci-6 alkyl, C3.7 cycloalkyl. Cm alkylene phenyl, phenyl, pyridyl, pyrimidyl, 
thiazolyl, or oxazolyl, R^ C).6 alkyl, (phenyl which maybe replaced with Cm alkyl or halogen), 
CH(R°°) C02R°°, C3-7 cycloalkyl, C^ alkylene phenyl, the ds alkylene N (CH3) (C4H9). Or a 
compound which is the C2-5 alkylene N (C2H5) (C3H7) (R^ differs identically or mutually and is 
H or Cm alkyl.), 

When R'^ is H, R^ (2) OH, Cj.^ alkyl, (Phenyl which may be replaced with Cm alkyl or halogen), 
CH(R°°) C02R°°, C3.7 cycloalkyl. Cm alkylene phenyl, the C2-5 alkylene N (CH3) (C4H9). a 
compound which is the C2-5 alkylene N (C2H5) (C3H7), pyridyl, pyrimidyl, thiazolyl, oxazolyl, or 
tetra ZORIRU - and 

(3) Nitrogen- containing heterocycle formed in NR^R'* united with N which R^ and R'* combine, 
(i) 1 thru/or 2 Cm alkyls, COiR^", CONH2, C0N(CH3) 2, 0x0, It may be replaced by OH, NH2, 
or N(CH3) 2, 1-pyrrolidyl or 1-piperidyl by which desaturation may be carried out; (ii). 



Desaturation may be carried out. 4-morpholinyl or thio morphoIine-4-yl; -- 1 by which the 4th 
place of (iii) may be replaced by methyl, acetyl, or benzyl, and desaturation may be carried out - 
a quinoline ring which may be replaced by PIPERAJIRU; or (iv) F - coming out -- a certain 
compound. It is the same as that of the following. 

In a compound shown by the above-mentioned general formula (I), especially 4-(4-{4-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenyl) morpholine. It was desirable in 
(it may be hereafter written as "compound A"), and fiarther, two sorts of crystal polymorphism 
existed in compound A, and it found out that any crystal was unexpectedly preferred as a 
manufacture field object of this invention medicinal composition. This invention also includes 
these crystals. 
[0015] 

Hereafter, this invention is explained in detail. 

"Alkyl", "alkylene", "alkenyl", "alkenylene", "alkynyl", and "alkynylene" mean a hydrocarbon 
chain of straight chain shape or a letter of branching among this specification, "low-grade alkyl" 
is an alkyl group of 1-6 carbon numbers preferably - more -- desirable ~ an alkyl group of 1-4 
carbon numbers ~ they are methyl and ethyl still more preferably. "Low-grade alkylene" means a 
bivalence group from which one arbitrary hydrogen atom of the above "low-grade alkyl" is 
removed, is the alkylene of 1-4 carbon numbers preferably, and is methylene, ethylene, and 
propylene more preferably. "Low-grade alkenyl" means a basis which has one or more double 
bonds in arbitrary positions of with a carbon numbers of two or more "low-grade alkyl", and is 
alkenyl of 2-4 carbon numbers preferably. "Low-grade alkenylene" means a basis which has one 
or more double bonds in arbitrary positions of with a carbon numbers of two or more "low-grade 
alkylene", and is alkenylene of 2-4 carbon numbers preferably. "Low-grade alkynyl" means a 
basis which has one or more triple bonds in arbitrary positions of with a carbon numbers of two 
or more "low-grade alkyl", and is alkynyl of 2-4 carbon numbers preferably. "Low-grade 
alkynylene" means a basis which has one or more triple bonds in arbitrary positions of with a 
carbon numbers of two or more "low-grade alkylene", and is alkynylene of 2-4 carbon numbers 
preferably. 

"Halogen" shows F, CI, Br, and 1. With "low-grade alkyl replaced with halogen." It is C|.6 alkyl 
which meant preferably alkyl of 1-6 carbon numbers replaced with one or more halogen, and was 
more preferably replaced by one or more F, and they are fluoromethyl, difluoromethyl, 
trifluoromethyl, and trifluoroethyl still more preferably. 
[0016] 

A "hydrocarbon ring" means 14 monocycles - a tricyclic hydrocarbon ring group fi-om the carbon 
number 3, and contains cycloalkyl, cyclo alkenyl, aromatic hydrocarbon, cycloalkyl over which 
the bridge was constructed, and a spiro loop. They condense mutually and may form indanyl, 
tetrahydro naphthyl, etc. 

"Cycloalkyl" is cycloalkyl of 3-8 carbon numbers preferably, and is cyclopropyl, cyclopentyl, 
and cyclohexyl more preferably. "Cyclo alkenyl" is cyclo alkenyl of 5-8 carbon numbers 
preferably, and is cyclohexenyl more preferably. "Aromatic hydrocarbon" means an aromatic 
hydrocarbon group of 6-14 carbon numbers, is phenyl and naphthyl preferably, and is phenyl 
more preferably. As "cycloalkyl over which the bridge was constructed", they are norbomyl and 
adamanthyl preferably. 
[0017] 

the monocycle 3 of saturation containing 1 thru/or 4 hetero atoms in which "heterocycle" is 
chosen from O, S, and N as a ring atom, or an unsaturation - 8 members ~ it is 5 - 7 member 
heterocycle preferably, and it may condense the ring with the heterocycles concerned or a 
cycloalkyl ring, and the benzene ring, and tricyclic heterocycle may be formed from 2. S or N 
which is a ring atom may oxidize, and oxide and dioxide may be formed. Arbitrary carbon atoms 



may be replaced [ in / including saturation heterocycle, aromatic heterocycle, and its heterocycle 
saturated selectively / in the heterocycle concerned / saturation heterocycle and heterocycle 
saturated selectively ] by an oxo group. The bridge may be constructed over the heterocycle 
concerned and it may form a spiro loop (acetal objects, such as a 1,3-dioxolane ring derived from 
an 0X0 group, are included). This heterocycle is 5 thru/or 7 member saturation or an unsaturation 
monocycle heterocycle group preferably, and are pyrrolidine, pyridine, piperidine, morpholine, a 
thiophene, a thiazole, imidazole, tetrazole, pyrazine, and a piperazine more preferably, "nitrogen- 
containing heterocycle" shows a heterocycle group which has one or more N atoms as a ring 
atom in the above "heterocycle", and is 5 thru/or 7 member saturated monocyclic heterocycle 
group preferably -- more - desirable ~ pyrrolidine, piperidine, morpholine, and a piperazine - it 
is a piperazine still more preferably. 
[0018] 

"No replacing" or "having 1-5 same or different substituents" are shown [ "it may be replaced" 
and ]. 

A substituent in "nitrogen-containing heterocycle which maybe replaced", Preferably Low-grade 
alkyl, halogen, OH, NH2, N(R°)-low-grade alkyl, CO2R", CONH2, CON(R°)-low-grade alkyl, A 
hydrocarbon ring which maybe replaced, heterocycle which may be replaced, A hydrocarbon 
ring by which low-grade alkylene substitution may be carried out, heterocycle by which low- 
grade alkylene substitution may be carried out, A hydrocarbon ring by which low-grade 
alkenylene substitution may be carried out, heterocycle by which low-grade alkenylene 
substitution may be carried out. Low-grade alkylene R^', low-grade alkylene COiR", CO-low- 
grade alkyl, CO- (hydrocarbon ring which may be replaced), CO- (heterocycle which may be 
replaced), and CO-low-grade alkylene (hydrocarbon ring which maybe replaced), CO-low-grade 
alkylene (heterocycle which may be replaced), CN, 0-low-grade alkyl, O- (hydrocarbon ring 
which maybe replaced), O- (heterocycle which maybe replaced), and O-low-grade alkylene 
(hydrocarbon ring which may be replaced), O-low-grade alkylene (heterocycle which may be 
replaced), S-Iow-grade alkyl, S- (hydrocarbon ring which may be replaced), S- (heterocycle 
which may be replaced), S-low-grade alkylene (hydrocarbon ring which may be replaced), S- 
low-grade alkylene (heterocycle which may be replaced), N(R°)- (hydrocarbon ring which may 
be replaced), N(R )- (heterocycle which maybe replaced), N(R°)-low-grade alkylene 
(hydrocarbon ring which may be replaced), N(r") -low-grade alkylene (heterocycle which may 
be replaced), N(R*') CO-low-grade alkyl, N(R°) CO- (hydrocarbon ring which may be replaced), 
N(R ) CO- (heterocycle which may be replaced), N(R°) CO-low-grade alkylene (hydrocarbon 
ring which may be replaced), N(R°) CO-low-grade alkylene (heterocycle which may be 
replaced), N(R°) CO-O-low-grade alkyl, N(R*^) CO-O-low-grade alkylene (hydrocarbon ring 
which may be replaced), N(R°) CO-O-low-grade alkylene (heterocycle which may be replaced), 
CO-O-low-grade alkylene (hydrocarbon ring which maybe replaced), CO-O-low-grade alkylene 
(heterocycle which may be replaced), CON (R°) (R^^), C(R") (R^'^)-R^^ or low-grade alkylene 
C(r5^)(R54)-r55- it comes out. 
[0019] 

A substituent in "a hydrocarbon ring which may be replaced", or "heterocycle which may be 
replaced" is a basis shown in following G group preferably. 

G group: A basis shown by the (i) -X-C1.6 alkylene A, the (ii) -Ci.6 alkylene A, or (iii) -B. 
It is here, 

X O, S, SO, SO2, NH, N (C1.6 alkyl), SO2NH, SO2N (Ci-e alkyl), NHSO2, N(Ci.6 alkyl) SO2, CO, 
CO2, O-CO, CONH, CON (C,.6 alkyl), NHCO, N(Ci.6 alkyl) CO, or NHCONH, 
A -CN, -OH, -CO2H, -C02-C,.6 alkyl, - NO2, -SO3H, -NH2, -CONH2, - SO2NH2, Ci-e alkyl 
replaced with halogen, - NH-C1.6 alkylene O-Ci.e alkyl, -N(C,^ alkyl)-C,.6 alkylene O-Ci.e alkyl, 
-N (-C1.5 alkylene O-Ci^ alkyl) 2, - A hydrocarbon ring, - heterocycle, -X-Ci.e alkyl, Cj.e alkyl 



replaced with -X-halogen, -X-hydrocarbon ring, -X-heterocycle, the -X-Ci-e alkylene CN, -The 

X-Ci.6 alkylene OH, -X-Cue alkylene CO2H, -X-Cf.6 alkylene COz-Ci-e alkyl, -X-Cj^ alkylene 

NO2, and -X-Ci-6 alkylene SO3H, -X-C1.6 alkylene NH2, -X-C].6 alkylene CONH2, -X-Ce 

alkylene SO2NH2, a -X-Ci.e alkylene hydrocarbon ring, or -X-C].6 alkylene heterocycle, 

B is C|.6 alkyl replaced with -C|.6 alkyl, - halogen, and halogen, or a basis given in A, 

A hydrocarbon ring and heterocycle in the above A and B, Ci-e alkyl replaced with c'1.6 alkyl, 

halogen, and halogen, CN, OH, O-Ce alkyl, NH2, NH-C,.6 alkyl, N(C,.6 alkyl) 2, S-C1.6 alkyl, 

SO-C,.6 alkyl, SO2-C1.6 alkyl, SO2NH2, SO2NH-C1.6 alkyl, S02N(Ci.6 alkyl) 2, NHS02-C,.6 

alkyl, It may have from 1 five substituents chosen from CO2H, C02-C[.6 allq^I, CONH2, CONH- 

C,-6 alkyl, C0N(C,.6 alkyl) 2, and NHCO-C1.6 alkyl. 

[0020] 

A substituent in "phenyl which may be replaced" is a basis shown in the above-mentioned G 

group preferably, and is C1.6 alkyl, O-C1.6 alkyl, or halogen still more preferably. 

[0021] 

A desirable compound in general formula (I) of this invention is the following compound or its 
salt permitted pharmaceutically. : 

R' - O-C1.6 alkyl - more -- desirable - O-Ci.4 alkyl and a compound which is 0-methyl still 
more preferably. - halogen, O-C1.6 alkyl, or an O-C1.6 alkylene hydrocarbon ring - more - 
desirable -- halogen, O-Cm alkyl or O-CH2-C3-8 cycloalkyl, and a compound that is 0-methyl 
still more preferably. NR^R'* is a compound of NH-CH(R")-R^^ or N (hydrocarbon ring) 
(heterocycle by which C1.6 alkylene substitution may be carried out), Heterocycle which a 
hydrocarbon ring, especially phenyl are preferred here as R^^ and may be replaced by it as R^^ 
especially a pyridyl group which maybe replaced are preferred. As a mode of another desirable 
NR^R'*, it is piperazine 1-yl, The 4th place of the piperazine 1-yl concerned is the compound 
replaced by a hydrocarbon ring which may be replaced, or heterocycle which may be replaced, a 
basis by which the 4th place of the piperazine 1 -yl concerned is the compound replaced by 
phenyl which may be replaced, or pyridyl which may be replaced, and the phenyl concerned and 
pyridyl are more preferably chosen from said G group here ~ desirable ~ 1 ~ or it has two pieces 
one piece more preferably. 
[0022] 

Also in general formula (I) of this invention, a desirable compound is the following compound or 
its salt permitted pharmaceutically. : 

A l-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]-4-(4-methoxypheny) piperazine, N-[(l- 
benzyl piperidine- 4-yl) (phenyl) methyl] -6-(3,4-dimethoxyphenyl) pyridine- 2-carboxamide, 6- 
(3,4-draiethoxyphenyl)-N-[phenyl(pyridin-4-yl) methyl] pyridine- 2-carboxamide, N-(l-ben2yl- 
4-phenyl-4-piperidyl)-6-(3,4-dimethoxyphenyl) pyridine- 2-carboxamide, 6-(3,4- 
dmiethoxyphenyI)-N-(2-morphohno 1 -phenoxy methylethyl) pyridine- 2-carboxamide, 6-(3,4- 
dimethoxyphenyl)-N-(2-morpholino ethyl)-N-(1 ,2,3 ,44etrahydro 1 -naphthyl) pyridine- 2- 
carboxamide, trans-6-(3,4-dimethoxyphenyl)-N-(2-methoxyethyl)-N-(2-methylsulfanyl 
cyclopentyl) pyridine- 2-carboxamide, l-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]-N,N- 
diethyldecahydronaliumquinolin-2-carboxamide, l-(4-{4-[6-(3-cyclopropylmethoxy-4- 
methoxypheny) pyridine- 2-carbonyl] piperazine 1-yl} phenyl) ethanone, 4'-{4-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} acetaniHde, A 3 -diethyl amino 4'-{4-[6- 
(3 ,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} propane anilide, 4-(4-{4-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyi] piperazine 1-yl} phenyl) morpholine, A l-[2-(4-{4-[6- 
(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) ethyl] piperidine- 4-oar, 
4- {2-[(6- {4- [6-(3 ,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} -3 -pyridyl) oxy] 
ethyl} morpholine, trans-5-. (4-{4-[6-.) 3. 4-dimethoxyphenylpyridine- 2-carbonyI]-2, 5- 
dimethylpiperazine 1-yl} phenylpentanoic acid and l-[6-(3,4-dimethoxyphenyl) pyridine- 2- 



carbonyl]-4-{4-[(l-oxide4-pyridyl)methoxy] phenyl} piperazine. In particular, 4-(4-{4-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenyl) morphoiine is preferred. 
[0023] 

A thing from which these isomers separated into this invention compound (1) which is an active 
principle of this invention although geometric isomer and a tautomer may exist depending on a 
kind of substituent, or a mixture is included. 

Compound (I) may have an asymmetric carbon atom and an optical isomer of the (R) object 
based on this and the (S) object may exist. This invention includes all of a mixture and a thing 
which isolated of these optical isomers. 

A prodrug permitted pharmacologically is also contained in compound (I). A prodrug permitted 
pharmacologically is a compound which has a basis convertible into NH2 of this invention, OH, 
CO2H, etc. solvolysis or under physiological conditions, as the basis which forms a prodrug - 
Prog. Med., 5, 2157-2161 (1985), and the 7th volume of "development of drugs" (Hirokawa 
Publishing, 1990) A basis of a statement is mentioned to the molecular design 163-198 
[0024] 

Compound (I) may form a salt with a base depending on a kind of acid addition salt or 
substituent. As this salt, are a salt permitted pharmaceutically, and specifically, Inorganic acid, 
such as chloride, hydrobromic acid, hydriodic acid, sulfuric acid, nitric acid, and phosphoric 
acid, Formic acid, acetic acid, propionic acid, oxalic acid, malonic acid, succinic acid, fumaric 
acid, Maleate, lactic acid, malic acid, tartaric acid, citrate, methanesulfonic acid, Acid addition 
salt with organic acid, such as ethane sulfonic acid, aspartic acid, and glutamic acid, Salts, 
ammonium salt, etc. with an organic base, such as inorganic bases, such as sodium, potassium, 
magnesium, calcium, and aluminum, methylamine, ethylamine, ethanolamine, lysine, and 
ornithine, are mentioned. 

This invention also includes a medicinal composition containing a substance of compound (I), 

various kinds of hydrates of the salt and solvate, and crystal polymorphism. 

[0025] 

( Manufacturing method) 

Compound (I) which is an active principle of this invention, and its salt permitted 
phamaceutically can use the basic skeleton or the feature based on a kind of substituent, and can 
manufacture it with the application of various publicly known synthetic methods. In that case, it 
may be effective on production technology to transpose the functional group concerned to a basis 
which can be converted easily by a suitable protective group in a stage of a raw material thru/or 
an intermediate at protection or the functional group concerned depending on a kind of 
functional group. As such a functional group, they are an amino group, a hydroxyl group, a 
carboxyl group, etc., As those protective groups, for example, green (T. W. Greene) and Wuts 
(P. G. M. Wuts) work, What is necessary is to be able to mention a protective group of a 
statement to "Protective Groups in Organic Synthesis (the 3rd edition, 1 999)", to choose these 
suitably according to a reaction condition, and just to use them. In such a method, after reacting 
by introducing the protective group concemed, a desired compound can be obtained by 
converting a protective group into a basis of removal or a request if needed. 
A prodrug of compound (I) can be manufactured like the above-mentioned protective group at 
reacting a specific basis using introduction or obtained compound (I) in a stage of a raw material 
thru/or an intermediate. The reaction can perform the usual esterification, amidation, drying, etc. 
by applying a publicly known method by a person skilled in the art. 
[0026] 

The 1st process 
[Formula 9] 



(II) 



(I) 



This process is a method of manufacturing compound (I) by an amidation reaction from 

catboxylic acid compound (II). 

[0027] 

a reaction -- compound (II) ~ a condensing agent (for example, dicyclohexylcarbodiimide 
(DCC).) A diisopropylcarbodiimide (DIPC), a l-ethyl-3~(3-dimethylarainopropyl) carbodiimide 
(WSC), Depending on the case, l,r-carbonyI bis-lH-imidazole (GDI) etc. It can carry out by 
condensing with amine compound (III) under existence of additive agents (for example, N- 
hydroxysuccinimide (HONSu), 1-hydroxybenzotriazol (HOBt), etc.). The active ester object of 
compound (II) and the above-mentioned additive agent may once be condensed with amine 
compound (III) after isolation. As a solvent, for example Aromatic hydrocarbon, such as 
benzene, toluene, and xylene. Diethylether, a tetrahydrofuran (THF), 1,4-dioxane, Halogenated 
hydrocarbon, such as ether, such as dimethoxyethane, dichloromethane, 1,2-dichloroethane, and 
chloroform, N.N-dimethylformamide (DMF), N-mefhyl-2-pyrroIidone (NMP), pyridine, etc. are 
mentioned. These solvents are independent, or two or more sorts are mixed and they are used 
[0028] 

The 2nd process 

A compound which has various substituents on basis in general formula (I) or R"*, R', or R^ a 
compound which is a basis besides alkoxy Motomochi, It is easily compoundable by using 
obvious reactions or these strange methods for a person skilled in the art by using compound (I) 
as a raw material. For example, the following reactions are applicable. 

(1) Alkylation by nucleophilic substitution 

0-, S-, or N-alkylation reaction can be manufactured by making a compound which has OH, SH 
or the first class thru/or the third class amino group, and alkylating agents, such as alkyl halide, 
such as alkyl chloride, or organic-sulfonic-acid ester, react. Or it can manufacture also by giving 
the Mitsunobu reaction. It is carried out under cooling - heating using an excessive quantity of 
equivalents or one side among an organic solvent [ inertness / reactions /, such as aromatic 
hydrocarbon, ether, alcohols (methanol, ethanol, etc.), DMF, NMP, and dimethyl sulfoxide 
(DMSO), ]. Sodium hydride, potassium hydride, lithium diisopropylamide, When making it react 
under existence of bases, such as hthium hexamethyl JISIIIRAJIDO, sodium methoxide, 
potassium tert-butoxide, sodium hydroxide, a potassium hydrate, sodium carbonate, and 
potassium carbonate, advances a reaction smoothly, it may be advantageous. 

(2) Reductive alkylation 

It can alkylate by making a compound which has the first class or the second class amine, and 
carbonyl compounds, such as ketone and aldehyde, react. The reaction can use a conventional 
method of reductive alkylation (if it sees from a carbonyl compound reductive amination), for 
example, a method of a statement is mentioned to 20 Chemical Society of Japan editing 
"experimental science lecture (4th edition)" (1992) (Maruzen) etc. 
[0029] 

(3) Amidation, sulfonamide-izing, and esterification 

It can manufacture using carboxylic acid or a sulfonic add compound by a method of using 



methods of using a condensing agent of said 1st process, or those reactive derivatives. As a 
reactive derivative of carboxylic acid or a sulfonic acid compound, acid halide, an acid 
anhydride, active ester, etc. can be used. A reaction can be performed to 22 Chemical Society of 
Japan editing "experimental science lecture (4th edition)" (1992) (Maruzen) etc., for example by 
a method of a statement. 

(4) Hydrolysis 

By hydrolyzdng a carboxylate object, this invention compound which has a carboxyl group can 
be manufactured. The reaction can use a conventional method of hydrolysis, for example, can 
apply a method of a statement to a deprotection reaction of a carboxyl group of the above- 
mentioned "Protective Groups in Organic Synthesis (the 3rd edition)", etc. 
[0030] 

(5) Oxidation 

Oxide compounds, such as pyridine N-oxide, can be manufactured by oxidizing a compound 
which has pyridine, an amino group, etc. As an oxidizer, organic oxidants, such as inorganic 
oxidants, such as hydrogen peroxide, Oxone (a trade name, Aldrich), and sodium perborate, 
peracetic acid, m-chloroperbenzoic acid, and dimethyl dioxirane, can be used. A reaction is 
performed in a solvent [ inertness / reactions /, such as halogenated hydrocarbon, aromatic 
hydrocarbon, ether, DMF, acetic acid, and water, ] and under a non-solvent, cooling - heating. 
When reacting, an oxidizer can be used for the equivalent or an excess to a raw material 
compound, and it is inorganic acid (preferably). When making it react under existence of sulfuric 
acid, nitric acid, chloride, hydrobromic acid, organic acid (preferably acetic acid, trifluoroacetic 
acid), and an inorganic base (preferably sodium hydroxide, a potassium hydrate, sodium 
bicarbonate) advances a reaction smoothly, it may be advantageous. Sulfinyl or a sulfonyl 
compound can be manufactured by giving the same oxidation reaction using a suifanil 
compound. 

(6) Catalytic reduction 

this invention compound which has an OH radical can be manufactured by giving a compound 
which has 0-benzyi to a debenzylation reaction. For example, a conventional method of catalytic 
reduction which reacts under existence of a palladium carbon catalyst can be used under a 
hydrogen atmosphere, and a method of a statement can also be applied to a deprotection reaction 
of an OH radical of the above-mentioned "Protective Groups in Organic Synthesis (the 3rd 
edition)", etc. An alkenyl group is convertible for an alkyl group by a method of same catalytic 
reduction. 
[0031] 

Raw material composition 
[Formula 10] 




(IV) (VI) (11) 



(L shows a leaving group among a formula, P' shows the protective group of a carboxyl group, 
and M shows metal, respectively.) It is the same as that of the following. 
Carboxylic acid compound (II) can be manufactured by hydrolyzing compound (VI). Protective 
group can apply the protective group of the carboxyl group of the above-mentioned 



"Protective Groups in Organic Synthesis (the 3rd edition)", and can remove it with the 
deprotection reaction of a statement, the conventional method of hydrolysis, etc. in the literature. 
Raw material compound (VI) can be manufactured by carrying out coupling of pyridine 
derivative (IV) and aryl metallic-compounds (V) under catalyst existence. The reaction can apply 
the method of a statement to Comprehensive Organic Synthesis, Volume 3, 481, and 1991 
grades. Halogen, trifluoromethane sulfonyloxy, etc. are mentioned as the leaving group L, and 
hydroxyboron, alkyl boron, alkoxy boron, magnesium halide, zinc halide, ARUKIRUZUZU, 
alkyl copper, etc. are mentioned as the metal M, for example. As a catalyst, nickel complexes, 
such as palladium complexes, such as tetrakistriphenyl phosphinepalladium and palladium 
acetate, or dichlorobis (triphenyl phosphine) nickel, and bis(l,5-cycIo-octadiene)nickel, are 
preferred. A reaction is performed in a solvent [ inertness / reactions /, such as halogenated 
hydrocarbon, ether, aromatic hydrocarbon, DMF, and water, ] and under a non-solvent, cooling - 
heating. When reacting, the equivalent or one side can be superfluously used for compound (IV) 
and aryl metallic-compounds (V), When making it react under existence of bases, such as 
triethylamine, pyridine, 4-(N,N-dimethylamino) pyridine, sodium hydix>xide, sodium carbonate, 
sodiimi hydride, methoxy sodium, or tert-butoxypotassium, advances a reaction smoothly, it may 
be advantageous. 
[0032] 
[Formula II] 

(VII) (IX) 



(As for Q, shows among a formula the basis etc. as which Z is chosen [ N / CH or ] from G 
group in the protective group of H or an amino group, respectively.) 
Raw material compound (IX) is compoundable by giving aryl derivative (VII) to a coupling 
reaction or an ipso substitution reaction with the piperazine which may be protected. The 
coupling reaction can apply the method of a statement to the manufacturing method of said raw 
material compound (VI). The ipso substitution reaction can apply the conditions of alkylation by 
the aforementioned (1) nucleophilic substitution. Protective group P^ can apply the protective 
group of the amino group of the above-mentioned "Protective Groups in Organic Synthesis (the 
3rd edition)", and can remove raw material compound (IX) by the deprotection reaction of a 
statement in the literature after a reaction. 
[0033] 

The resultant acquired by each above-mentioned process isolates as various kinds of solvates, 
such as an isolation compound, its salt, or a hydrate, and is refined. A salt can be manufactured 
by giving the usual salt formation processing. 

Isolation and refining are performed with the application of the usual chemical operation, such as 
extraction, concentration, distilling off, crystallization, filtration, recrystallization, and various 
chromatography. 

Various isomers can isolate with a conventional method using a physicochemical difference 
between isomers. For example, an optical isomer is separable with a general optical-resolution 
method, for example, fi^ctional-crystallization-izing, or chromatography. An optical isomer can 
also be manufactured fi-om a sfuitable optical activity raw material compound. 



[0034] 

This invention relates also to a crystal of 4-(4-{4-[6-(3,4-dimetlioxyphenyl) pyridine- 2- 
carbonyl] piperazine 1-yl} phenyl) morpholine (compound A). The crystal of this invention 
should just be a crystal stable to a grade usable as a medicinal manufacture field object, and 
alpha type which has especially the following property value, or a beta type crystal is preferred. 
Each crystal is characterized by the following powder X diffraction spectrum [2 theta (degree)], 
respectively. In identity authorization of a crystal, a crystalline-lattice interval and an overall 
pattern are important for a powder X diffraction on character of data, and since it may change 
somewhat according to the direction of crystal growth, a size of particles, and a measuring 
condition, relative intensity should not be understood strictly, 
alpha type: 10.82, 12.86, 16.96, 19.90, 21.76 and 22.88. 
beta type: 11.66, 14.92, 16.92, 19.44, 20.10, 21.06 and 21.90. 

As for beta type crystal, alpha type crystal has a heat-absorptive peak (extrapolation starting 

temperature (onset)) at 126-130 ** by DSC analysis at 138-142 **, respectively. 

[0035] 

Under 75% of 40 ** relative humidity, or 80 **, for two months, it is stable, and is usable as a 
medicinal manufacture field object, and alpha type and any beta type crystal are especially 
preferred as an original object of solid preparations. It is easy to crystallize alpha type crystal by 
performing recrystallization from ethyl acetate, and a crystal mixture of alpha type crystal and 
beta type crystal may be produced on the conditions, alpha type crystal can be obtained with 
sufficient reproducibility by using a seed crystal of alpha type crystal and performing 
recrystallization from an ethyl acetateethanol mixed solvent. On the other hand, beta type 
crystals are solvents, such as ethyl acetate, methanol, ethanol, and acetone, or those mixed 
solvents (preferably) about a crystal mixture of alpha type crystal and beta type crystal. It can 
obtain by making ethyl acetateethanol, acetoneethanol, or acetone methanol suspended, and 
stirring, beta type crystal can be obtained with sufficient reproducibility by using a seed crystal 
of beta type crystal and performing recrystallization from the above-mentioned mixed solvent. 
Since beta type crystal is convertible for beta type crystal by agitation treatment under 
suspension even if it being easy to deposit even if it changes a kind of solvent, and alpha type 
crystal are intermingled, it is suitable also for manufacture with a large scale in industrial 
production. This invention also includes a mixture containing alpha type crystal, beta type 
crystal, and them. 
[0036] 

Pharmaceutical preparation which contains one sort of compound (I) or its salt or two sorts or 
more as an active principle is prepared using a carrier, and an excipient and other additive agents 
which are usually used for pharmaceutical preparation-ization. 

Administration may be which gestalt of parenteral administration by injections, such as internal 
use by tablet, pill, capsule, granule, powder medicine, liquids and solutions, etc. or intravenous 
injection, and intramuscular injection, suppositories, an endermic agent, a pemasal agent, 
inhalations, etc. Although suitably determined according to each case in consideration of 
condition, age for administration, sex, etc., when it is internal use, doses are adult 1 sunny 0.001 
mg/kg thru/or a 1 00 mg/kg grade, and are 1 time about this, or are usually prescribed for the 
patient in 2 to 4 steps, a case where vein administration is carried out by condition - usually - 
per adult - the range of 0.0001 mg/kg thru/or 1 0 mg/kg - one day - 1 time ~ or a multiple dose 
is carried out. a case of inhalation - usually ~ per aduh ~ the range of 0.0001 mg/kg thru/or 1 
mg/kg ~ one day ~ 1 time ~ or a multiple dose is carried out. 

A tablet, powder medicine, a granule, etc. are used as a solid constiUient for internal use by this 
invention. In such a solid constituent, one or an active substance beyond it. It is mixed with at 
least one inertness excipient, for example, milk sugar, mannitol, grape sugar, 



hydroxypropylcellulose, microcrystallme cellulose, starch, a polyvinyl pyrrolidone, magnesium 
aluminometasilicate, etc. A constituent may contain disintegrator, such as lubricant, such as an 
inertness additive agent, for example, magnesium stearate etc., and carboxy-methyl -starch 
sodium, and a solubilizing agent in accordance with a conventional method. The tunic of a tablet 
or the pill may be carried out by glycocalyx, stomach solubility, or an enteric coating agent as 
occasion demands. 
[0037] 

A liquid composition for internal use contains an inertness solvent generally used, for example, 
purified water, and ethanol including an emulsion, liquids and solutions, suspension, syrups, 
elixirs, etc. which are permitted in drugs. This constituent may contain a solubilizing agent, a 
wetting agent, an adjuvant like a suspending agent, a sweetening agent, corrigent, an aromatic, 
and an antiseptic in addition to an inertness solvent. 

As injections for parenteral administration, sterile water or non-aqueous liquids and solutions, 
suspension, and an emulsion are included. As a water solvent, distilled water for injection and a 
physiological saline are contained, for example. As a non-aqueous solvent, there are propylene 
glycol, a polyethylene glycol, vegetable oil like olive oil, alcohols like ethanol, polysorbate 80 
(trade name), etc., for example. Such a constituent may also contain an isotonizing agent, an 
antiseptic, a wetting agent, an emulsifier, a dispersing agent, a stabilizing agent, and a 
solubilizing agent further. These are sanitized by combination or an exposure of filtration and a 
germicide which lets for example, a bacteria suspension filter pass. These manufacture a sterile 
solid constituent, and they can also use it for aseptic water or a sterile solvent for injection before 
use, dissolving and suspending them to it. 

Inhalations, a pemasal agent, etc. pass, a thing of a solid, a fluid, and the shape of a semisolid is 
used, and a membrane agent can be conventionally manufactured in accordance with a publicly 
known method. For example, lactose, an excipient like starch and also a pH adjuster and an 
antiseptic, a surface-active agent, lubricant, stabilizer, a thickener, etc. may be added suitably. 
The administration can use a device for suitable inhalation or insufflatio. For example, publicly 
known devices and spray pumps, such as a measuring administration inhalation device, can be 
used, and a medicine can be prescribed for the patient as a solution or suspension combining a 
carrier which can permit a compound in medicine as powder of independent or a prescribed 
mixture. Inhalers may be [ a single time or ] for many administration, and an end of dried powder 
or powder content capsule can be used for them in the end of dried powder. Or it may be a 
gestalt of an application-of-pressure aerosol spray etc. which use suitable gases, such as a 
suitable ejection agent, for example, chlorofluoroalkane, hydronaliumfluoroalkane, or carbon 
dioxide. 
[0038] 

A medicinal composition which contains a pyridine derivative of this invention, or its salt 
permitted phannaceutically as an active principle, It may use togetlier, combining suitably beta2 
agonists, such as other remedially effective active principles, for example, formoterol etc., a 
steroid, an anticholinergic drug agent, a leukotriene antagonist, lipoxygenase inhibitor, cytokine 
inhibitor, etc. When using together with these, in order to prescribe a medicine for the patient 
one by one, it may be used as separate pharmaceutical preparation put together as a combination 
drug for prescribing a medicine for the patient simultaneously. 
[Example] 
[0039] 

Hereafter, although an example explains this invention concretely, these do not limit the range of 
this invention. The process of the phenylpyridine derivative which is a: medicinal active principle 
of this invention is shown in the example of manufacture, and the process of the raw material 
compound of the compound concerned is shown in a reference example. 



Example 1 (PDE4 inhibiting activity) 

1) The solution containing PDE4 was refined from the rat ventricle muscle as follows. The 
physiological saline separated the ventricle for the heart extracted under anesthesia from male 
Wistar rats after washing, the buffer solution A (20 ~) which comes out on both sides of the 
separated ventricle, cuts finely, and contains PROTEASE INHIBITOR COCKTAIL For 
Mammalian Cell Extracts (SIGMA) for this 1% [ mM Bis-Tris and ] 50 mM sodium acetate, 2 
mM EDTA, and 5 mM 2-mercaptoethanol, 2 The cell was destroyed by polyTRON after being 
suspended to mM benzamidene, 0.05 mM phenyl-methyl-sulfonyl-fluoride, and pH 6.5, and the 
soluble fraction was obtained by carrying out ultracentrifuge (for 100,000 G and 60 minutes, 4 
**). 

2) The 2.6x10 cm Q sepharose column equilibrated with the buffer solution A was filled up with 
the obtained soluble fraction. Subsequently, this column was washed by buffer solution A 1200 
ml, and uncombined protein was removed. The protein combined with this column was eluted 
using buffer solution A 750 ml containing the linearity inclination liquid of 0.05 - LOO M sodium 
acetate, and 1 10 7 ml fractionation was collected. It inspected about the cAMP metabolic 
turnover PDE activity of each fractionation obtained under cGMP and calcium / calmodulin 
existence, or nonexistence. The fractionation which has the metabolic activity of cAMP in each 
fractionation and in which cAMP metabolic activity does not receive influence by existence of 
cGMP, or calcium/calmodulin was used as a stock solution for inspecting PDE4 inhibiting 
activity. 

A test compound the concentration of a request 3) 40 mM Tris-HCl (pH 8.0), 5 mM magnesium 
chloride, 4 mM 2-mercaptoethanol, ImicroM cAMP, and 1 muCi/ml It was made to react for 10 
minutes at 30 ** in the reaction mixed liquor which [^H] cAMP and PDE4 stock solution 
contains. 18 mM sulfate of zinc of a moiety [ reaction mixture ], 5 Add the 20 mg/ml Polylysine 
coated yttrium silicate SPA beads (Amersham) suspension containing muM 3-ISOBUTYL-l- 
METHYLXANTHINE (IBMX), and stop a reaction, Radioactivity was measured. 
ICso considered it as the test compound concentration which checks the metabolic activity of 
PDE4 50%, and computed about each compound. 

The above-mentioned examining method and the method given in WO97/19078 gazette were 
applied, and PDEl, PDE2, PDE3, and PDE5 inhibiting activity was measured similarly. 
Compound (I) shows good inhibiting activity to PDE4 as a result of the above-mentioned 
measurement. The compound of the examples 2, 4, 5, 36, 48, 57, 75, 82, 96, 99, 137, 164, 171, 
180, 191, 199, and 210 of the after-mentioned manufacture showed the powerful activity below 
of 12 nM in IC50 especially. The concentration hardly showed inhibiting activity to PDEl, PDE2, 
PDE3, and PDE5. Therefore, it was checked that it is PDE4 inhibitor whose compound (I) was 
alternative and which was excellent. 
[0040] 

Example 2 (oral absorbency evaluation test which made TNF-alpha production inhibiting 
activity the index) 

1) Test compound 10 mg/kg suspended to methyl cellulose purified water 0.5% was 
administered orally to tiie 8-weeks old male Fischer rat. The control group was similarly 
medicated with the solvent (0.5% methyl cellulose purified water, 3 ml/kg). After internal use, 
from the caudal vein of the rat which performed anesthesia temporally, it collected blood under 
heparin existence and plasma was prepared in accordance with the conventional method. 

2) So that the whole quantity per hole may be set to 200microl at 96 hole culture plate. Whole 
blood 20mul of the plasma (2.5% of the last concentration) prepared in the top, RPMI1640 
culture medium which contains fetal calf serum 10%, and male Wistar rats, and LPS (the 3 
microg/ml last concentration) were poured distiibutively, and it cultivated at 37 ** overnight 
using CO2 incubator. Centiifiigality (for 1500 r.p.m. and 10 minutes) of the plate was carried out 



after the end of culture, supernatant liquid was collected, and the amount of TNF-alpha in 
supernatant liquid was measured using commercial ELISA kit. 

It became clear that the example compoimd of manufacture had good oral absorbency as a result 
of the above-mentioned examination. 

It is clear that compound (I)'s it is useful as the prevention and a remedy of a disease in which it 
is checked as a result of the above-mentioned inhibiting activity measurement test that 
alternative and powerful inhibiting activity is shown to PDE4, and PDE4 involves since oral 
absorbency is also good. 
[0041] 

Example 3 (operation on the eosinophil leukocytic infiltrate in an antigen induction rat 
respiratory tract) 

Antigen sensitization was perfomied to a 4-weeks old Brown Norway system feminity rat 
(Japanese CHARU sliver, Kanagawa) by continuing for three days and carrying out 1 ml 
intraperitoneal injection of the OA solution for sensitization (the last concentration: 0A;1 mg/ml, 
aluminum(OH) y,2Q mg/ml) per animal. The administration first day was set to Day 0. 1 %OA / 
physiological salt solution was atomized with the ultrasonic nebulizer (NE-U12, OMRON) to 
Day 21 or 22, antigen exposure was carried out by making a sensitization rat inhale for 20 
minutes, and permeation of the eosinophile leucocyte into a respiratory tract was caused. The 
group which carried out inhalation exposure of the physiological salt solution was used as a 
normal control group. It was suspended in MC solution 0.5%, and the test compound was 
administered orally 1 hour before the antigen inhalation exposure start. From the day preceding 
antigen inhalation exposure, the animal was considered as the fast and canceled the fast after 
antigen inhalation exposure. After making an incision in the abdomen under the Nembutal 
anesthesia and carrying out bleeding fatality of the animal from an abdominal aorta 24 hours 
after antigen inhalation exposure, By inserting cannula (6 Fr-atom catheterization of vein, atom) 
in a trachea, and repeating operation of pouring in and collecting the heparin (1 unit/ml) content 
■physiological salt solutions of 2 ml, 5 times (a total of ten ml(s)). Broncho-alveolar lavage 
(BALrBronchoalveolar Lavage) was performed. Supernatant liquid was removed for the 
collected BAL liquid after centrifiigality by 500xg (for 4 ** and 10 minutes), and the dregs (cell 
fraction) were re-suspended with a heparin (1 unit/ml) content physiological sah solution of 
500microl. After measuring the total leukocyte concentration of re-suspension with blood cell 
counters (Celltac-alpha, Nihon Kohden), the smear was produced, it observed under the 
microscope after dyeing with the blood stain solution for differentiation (DIFU quick, 
International Reagents), and the rate of an abundance ratio of eosinophile leucocyte was 
computed from the morphological feature. From the total white blood cell count and the rate of 
an eosinophile leucocyte abundance ratio, the total of the number of eosinophile leucocytes was 
computed and the effect of the drug was evaluated. 

The compound of the examples 2, 36, and 1 80 of manufacture showed 60%, 92%, and 31% of 
inhibiting activity in internal use of 3.0 mg/kg, respectively as a result of the above-mentioned 
measurement. Although the compound (compound A) of the example 36 of manufacture used 
alpha type crystal in the exam, since alpha type crystal and beta t3^e crystal have almost 
equivalent solubility to water and pH 1.2 or pH 6.8 buffer solution, beta type crystal is 
considered to be effective the same way. 
[0042] 

Example 4 (operation on the neutrophilic infiltration in a rat LPS induction respiratory fract) 
the 6-weeks old Wistar system male rat (Japanese CHARU sliver.) which anesthetized by 
injecting intraperitoneally optimum dose of ketamine / KISHIRAJIN mixed liquor 10 microg [ 
which was dissolved in a physiological salt solution in Kanagawa ]/ml LPS Permeation of the 
neutrophil leucocyte into a respiratory tract was caused by prescribing a solution 



(Lipopolysaccharide E.coli 0127:B8 Boivin, DIFCO) for the patient in a respiratory tract using a 
200microl sound. The group which prescribed a physiological salt solution for the patient in the 
respiratory tract was used as a normal control group. It was suspended in MC solution 0.5%, and 
the test compound was administered orally 1 hour before the administration in an LPS 
respiratory tract. From the day preceding the administration in an LPS respiratory tract, the 
animal was considered as the fast and canceled the fast after the administration in an LPS 
respiratory tract. 24 hours after the administration in an LPS respiratory tract, after making an 
incision in the abdomen under the Nembutal anesthesia and carrying out bleeding fatality of the 
animal from an abdominal aorta, the total leukocyte concentration was measured hke the 
following above-mentioned example 3. The rate of an abundance ratio of neutrophil leucocyte 
was similarly computed from the morphological feature observed under the microscope. From 
the total white blood cell count and the rate of a neutrophil leucocyte abundance ratio, the total of 
the number of neutrophil leucocytes was computed and the effect of the drug was evaluated. 
[0043] 

The cable address below the inside of a reference example and the after-mentioned table is used, 
the example number of Exrmanufacture, and Dat:physicochemical data (F:FAB-MS(Mh-H) '^.) 
FN:FAB-MS(M-H) ELEI-MS (M^), AP:APCI-MS(M+H) ^, MP : delta (ppm) of the 
characteristic peak in NMR in melting point (**) NMRl :CDCl3, NMR2: defta (ppm) of the 
characteristic peak in NMR in DMSO-de, RT: HPLC(Wakosil-Il 5C1 8AR 2.0 x 30 mm, 5 
mM TFAaq / MeOH = 9/1(0 min)-0/10(7.5min)-0/10(8 min), 1.2 ml/min, 35 **, 254 the 
retention time (min) in nm, a Sed:salt, and a content solvent (Ox: ~ an oxalate.) Fum: Fumaric 
acid chloride, a blank :. As for the number in front of a free object and an ingredient, for 
example, 2 HCl shows two hydrochlorides. Syn: ~ a manufacturing method (a number shows the 
example number of manufacture manufactured similarly), and Me: — methyl, Et:ethyl, iPr:2- 
propyl, cPr:cyclopropyl, tBu:t-butyl, cHex:cyclohexyl, and Ph:phenyl - Bn:benzyl. Ac: Acetyl, 
Pip:piperidine- 1-yl, Pip4:piperidine- 4-yl, Mor:morphoIine-4-yl, Pipripiperazine 1-yl, 
Pyrr:pyrrolizine-l-yl, 4-Me-Pipr:4-methy]piperazine-l-yl. moreover - the number in front of a 
substituent shows replacement positions - for example, 2-Cl — 2-chloro ~ 3,4-diMe expresses 
3,4-dimethyl, 2,3,4-triMe expresses 2,3,4-TORIMECHIRU, and 3,4- (OCH2O) expresses a 3,4- 
methylenedioxy group, respectively. 

MAC Science MXP18TAHF22 is used for measurement of a powder X diffraction. Bulb: It 
measured on conditions (Cu, tube current: 120 mA, tube voltage:50 kV, sampling width:0.020 

degree, scan speed:3 degrees /, min, wavelength: 1 .54056A, and measurement angle-of- 
diffraction range (2 theta):5-40 degree). 

Thermometric analysis (DSC and TGA) was measured on the following conditions, respectively. 
DSC:TA Instrument TA 5000, room temperature -400 ** (10 ** / min), N2 (50 ml/min), the 
thump lupane made from aluminum. TGA:TA Instrument TA 5000, room temperature -400 ** 
(10 ** / min), N2 (100 ml/min), the thump lupane made from platinum. 
[0044] 

Reference example 1 

Add palladium acetate, triphenyl phosphine, and sodium carbonate to the mixture of 6- 
chloropyridine- 2-methyl carboxylic acid, 3,4-dimethoxyphenylboric acid, dimethoxyethane, and 
water, and it reacts to it at 100 ** for 1 hour, 6-(3,4-dimethoxyphenyl) pyridine- 2-methyl 
carboxylic acid was obtained. Among the THF-methanol mixed solution, IM sodium hydroxide 
solution was added, the obtained compound was reacted for 30 minutes under heating at 60 **, 
and 6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic acid was obtained. NMR2: 8.18 (IH, d, 
J=8.0 Hz), 7.09 (IH, d, J=8.0 Hz), 3.87;(3H, s) F : 260. 
Reference example 2 

4-carbomethoxy benzophenone oxime which added hydroxylamine hydrochloride to the pyridine 



solution of 4-methyl o-benzoylbenzoate, was made to react to it under heating, and was obtained. 
It was made to react among methanol and under palladium carbon existence and a hydrogen 
atmosphere, and 4-(alpha-aminobenzyl) methyl benzoate was obtained. F: 242. 
Reference example 3 

At -78 **, n-butyl lithium / n-hexane solution was added to the THF solution of the 4-bromo-2- 
chloroanisole, and it stirred in it for 30 minutes. Subsequently, trimethyl borate was added, and 
to the room temperature, temperature up was carried out and it stirred for 30 minutes. The 
residue produced by distilling off a solvent was used instead of 3,4-dimethoxyphenyiboric acid, 
and 6-(3-chloro-4-methoxypheny) pyridine- 2-carboxylic acid was obtained like the reference 
example 1. FN: 262. 
[0045] 

Reference example 4 

6-(3-fluoro-4-methoxypheny) pyridine- 2-carboxylic acid was manufactured like the reference 
example 3. FN: 246. 
Reference example 5 

6-(3-benzyloxy 4-methoxypheny) pyridine- 2-carboxylic acid was manufactured like the 
reference example 3. NMRl: 6.95-7.05 (IH, m), 5.28 (2H, s), 3.95 (3H, s). 
Reference example 6 

6-(4-benzyloxy 3-methoxypheny) pyridine- 2-carboxylic acid was manufactured using 1- 
benzyloxy 4-bromo-2-methoxybenzene like the reference example 3 (however, hydrolysis was 
performed for 2.5 days at 100 ** among IM sodium hydroxide solution). F: 336. 
Reference example 7 

Added concentrated hydrochloric acid and platinum oxide to the ethanol solution of N,N- 
diethylquinolin-2-carboxamide, it was made to react for bottom three days of a hydrogen 
atmosphere of 3 atmospheres, and N,N-diethyldecahydronaliumquinolin-2-carboxamide was 
obtained. F: 239. 
Reference example 8 

6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic acid and t-butoxycarbo NIRUPI perazine are 
used. Obtain a l-{[6-(3,4-<Mmethoxyphenyl) pyridine- 2-carbonyl]-4-(t-butoxycarbonyl) 
piperazine by the same method as the below-mentioned example 2 of manufacture, and add 4M 
hydrogen chloride / ethyl acetate solution further, and it reacts, The l-{[6-(3,4-dimethoxyphenyl) 
pyridine- 2-carbonyl] piperazine was obtained. F: 328. 
[0046] 

Reference example 9 

The bottom pyridine of ice-cooling and chloroacetyl chloride were made to add and react to the 
acetonitrile fluid of a l-amino-l,2,3,4-teh-ahydronaphthalene, and the 2-chloro-N-(l, 2,3,4- 
tetrahydrbnaphthalene 1-yl) acetamide was obtained. Cesium carbonate and morpholine were 
added to the acetonitrile fluid of the obtained compound, it stirred at the room temperature for 17 
hours, and the 2-(morpholine-4-yl)-N-(l,2,3,4-tetrahydronaphthalene 1-yl) acetamide was 
obtained. Lithium hydride aluminum was added to the THF solution of the obtained compound 
under ice-cooling, heating flowing back was carried out for 30 minutes, and N-[2-(morphoiine-4- 
yl) ethyl]-!, 2,3 ,4-tetrahydronaphthalene 1-ylamine was obtained as dihydrochloride. F: 261. 
Reference example 10 

To the toluene solution of 2-bromotoluene, l-(t-butoxycarbonyl)-l ,4-JIAZEPAN, Add 
tris(dibenzylidene acetone)dipalladium (0)2,2'-bis(diphenylphospino)-l,r-binaphthyl and 
sodium t-butoxide, and it stirs at the oil bath temperature of 80 ** for 15 hours, l-(t-butyloxy 
carbonyl)-4-(2-methylphenyl)-l,4-JIAZEPAN was obtained. 4M hydrogen chloride / ethyl 
acetate solution was added to the methanol solution of the obtained compound, it stirred at the 
room temperature for 4 hours, and l-(2-methylphenyl)-l,4-JIAZEPAN was obtained as 



dihydrochloride. F: 191. 
Reference example 1 1 

the acetic acid solution of l-{ethoxycarbonyl) piperidine- 4-one ~ S-chloroaniline and 
hydrogenation -- doria -- SETOKISHIHOU -- base ~ sodium was added, it stirred for 30 minutes 
at the room temperature, and the 4-(3-chlorophenylamino)-l-(ethoxycarbonyl) piperidine 
hydrochloride was obtained. Concentrated hydrochloric acid was added to the obtained 
compound, it stirred for two days at the oil bath temperature of 100 and 4-(3- 
chlorophenylamino) piperidine dihydrochloride was obtained. F: 21 1 . 
[0047] 

Reference example 12 

1-benzylisonipecotic acid ethyl was added to the THF solution of lithium diisopropylamide at - 
78 **, and it stirred at -78 ** for 1 hour. The methyl iodide was added to reaction mixture and it 
stirred for 30 minutes at -78 **, and it stirred for 1 hour, carrying out temperature up to a room 
temperature further gradually, and l-benzyl-4-methyi isonipecotic acid ethyl was obtained. The 
obtained compound was stirred for 3,5 days at the oil bath temperature of 100 ** among 3M 
hydrochloric acid aqueous solution, and the 1 -benzyl -4-methyl isonipecotic acid hydrochloride 
was obtained. Subsequently, the diphenyl azide phosphoryl and triethylamine were added among 
toluene, and heating flowing back of the obtained compound was carried out for 30 minutes. 2- 
(trimethylsilyl) ethanol was added to reaction mixture, it stirred at the oil bath temperature of 1 10 
** for 14 hours, and N-[2-(trimethylsilyl) ethoxycarbonyl]-l-benzyl-4-methyI-4-piperidyl amine 
was obtained. F: 349. 
Reference example 13 

1-benzyloxycarbonyl 4 -(t-butoxycarbonyl)- Using piperazine 2-carboxylic acid and morpholine, 
by the same method as the below-mentioned example 5 of manufacture. A 1 -benzyloxycarbonyl 
4-(t-butoxycarbonyl)-2-[(morpholine-4-yl) carbonyl] piperazine is obtained, Add 4M hydrogen 
chloride / ethyl acetate solution, it was made to react among ethyl acetate, and the 1- 
benzyloxycarbonyl 2-[(morpholine-4-yl) carbonyl] piperazine was obtained. This compound The 
inside of toluene, a bromobenzene, tris(dibenzylidene acetone)dipalladium (0), Under 2,2'- 
bis(diphenylphospino)-l,r-binaphthyl and sodium t-butoxide existence, heating flowing back 
was carried out for one day, and 1-benzyloxycarbonyl 2-morpholino carbonyl 4~ 
phenylpiperazine was obtained. The obtained compound was stirred for 1 .5 days at the room 
temperature under the hydrogen atmosphere of ordinary pressure among ethanol and under 10% 
palladium carbon existence. The residue produced by distilling off a solvent was dissolved in 
ethanol after filtering out an insoluble matter, palladium carbon and ammonium formate were 
added 10%, it stirred for 2.5 days at the oil bath temperature of 70 **, and 2-[(morpholine-4-yl) 
carbonyl]-4-phenylpiperazine was obtained. F: 276. 
[0048] 

Reference example 14 

CDI was added to the THF solution of 3 -(t-butoxycarbonyl) amino-3-phenylpropanoic acid, and 
it stirred at the oil bath temperature of 60 ** for 3 hours. Morpholine was added after cooling to 
the room temperature, reaction mixture was stirred for one day at the room temperature, and N- 
(t-butoxycarbonyl)-2-[(morpholine-4-yl) carbonyl] 1 -phenyl ethylamine was obtained. The 
obtained compound was stirred for 45 minutes at the room temperature among 4M hydrogen 
chloride / ethyl acetate solution, and 2-[(morpho]ine-4-yl) carbonyl]-! -phenyl ethylamine was 
obtained. F: 235. 
Reference example 1 5 

1-benzoyiisonipecotic acid ethyl and ethyl bromoacetate are used. The l-benzoyl-4-(ethoxy 
carbonyhnethyl) isonipecotic acid ethyl obtained like the alkylation reaction of a statement to the 
reference example 12, It was made to react at 2 hours and also 80 ** with a room temperature 



among ethanol and IM sodium hydroxide solution for 18 hours, and l-benzoyl-4- 
(carboxymethyl) isonipecotic acid was obtained. The trifluoroacetic anhydride was added to this 
compound and it stirred for 30 minutes at the room temperature. The residue produced by 
distilUng off a solvent was dissolved in THF, morpholine was added, it stirred for 30 minutes at 
the room temperature, and l-benzoyl-4-[(morphohne-4-yl) carbonylmethyl] isonipecotic acid 
was obtained. Furthermore, l-ben2oyl-N-(benzyloxycarbonyl)-4-[(morpholine-4-yl) 
carbonyImethyl]-4-piperidyl amine was obtained by the same method as the esterificatibn 
reaction of a statement at ** for benzyl alcohol, and the reference example 12 instead of 2- 
(trimethylsilyl) ethanol. F: 466. 
[0049] 

Reference example 16 

Add potassium carbonate and a benzyl bromide to the DMF solution of 4-bromo-2-ethylphenol, 
and it stirs for 30 minutes at the oil bath temperature of 60 **, Benzyl (4-bromo-2-ethylphenyl)' 
ether was obtained, subsequently it processed like the first half of the reference example 3, and 
6-(4-benzyloxy 3-ethylphenyl) pyridine- 2-methyl carboxylic acid was obtained. The inside of 
methanol of the obtained compound, and the mixed solution of THF, under 10% palladium 
carbon existence, The output acquired by stirring for 24 hours at the room temperature is 
dissolved in trifluoroacetic acid under the hydrogen atmosphere of ordinary pressure, The bottom 
pentamethylbenzene of ice-cooling was added, it stirred for 4.5 days at 1 hour and also a room 
temperature with the oil bath temperature of 50 **, and 6-(3-ethyl-4-hydroxyphenyl) pyridine- 2- 
methyl carboxylic acid was obtained. The obtained compound was processed with the 
trifluoromethanesulfonic anhydride among pyridine, and 6-(3-ethyl-4-trifluoromethane 
sulfonyloxy phenyl) pyridine- 2-methyl carboxylic acid was obtained. 
In the 1,4-dioxane solution of the obtained compound, above Tributylvinyltin, A lithium 
chloride, tetrakis (triphenyl phosphine) palladium (0), and 2,6-di-tert-butyl-4-methylphenol were 
added, after carrying out heating flowing back for 1 8 hours, tetrakis (triphenyl phosphine) 
palladium (0) was added and heating flowing back was carried out for two days. Subsequently, 
potassium fluoride was added under the room temperature, it stirred for two days at the room 
temperature, and 6-(3-ethyl-4-vinylphenyl) pyridine- 2-methyl carboxylic acid was obtained. 
Process this compound in IM sodium hydroxide solution among methanol, and consider it as 6- 
(3-ethyl-4-vinylphenyl) pyridine- 2-carboxylic acid, and also using 1-aminoindan by the same 
method as the below-mentioned example 5 of manufacture. 6-(3-ethyl-4-vinylphenyl)-N-Indang 
1-yl pyridine- 2-carboxamide was obtained. F: 369. 
[0050] 

Reference example 17 

In the DMF solution of 6-(3-ethyl-4-hydroxyphenyl) pyridine- 2-methyl carboxylic acid. Add 
potassium carbonate and a methyl iodide and it stirs at the oil bath temperature of 70 ** for 2 
hours, 6-(3-ethyl-4-methoxypheny) pyridine- 2-melhyl carboxylic acid was obtained, 
subsequently it stirred at the oil bath temperature of 60 ** among methanol and IM sodium 
hydroxide solution for 1 hour, and 6-(3-ethyl-4-methoxypheny) pyridine- 2-carboxylic acid was 
obtained. F: 258. 
Reference example 18 

The phenyl(thiazole 2-yl) methanol which processed sequentially and obtained the thiazole with 
n-butyl lithium / n-hexane solution, and benzaldehyde among THF, It is made to react to 
manganese dioxide under heating among a toluene-dioxane mixed solvent, and is phenyl, 
(thiazole 2-yI) Ketone was obtained. Subsequently, it is made to react to hydroxylamine 
hydrochloride under heating among pyridine, and is phenyl, (thiazole 2-yl) Ketone Oxime was 
obtained. Added an ammonia solution and zinc dust, the obtained compound was made to react 
under heating among an ethanol water mixed solvent, and phenyl(thiazole 2-yl) methylamine 



was obtained. EI: 190. 
Reference example 1 9 

6-chloropyridine- 2-methyl carboxylic acid, 4-methoxypheny boric acid, The mixture of sodium 
carbonate, tetrakis (triphenyl phosphino) palladium, dimethoxyethane, and water was made to 
react under heating, and 6-(4-methoxypheny) pyridine- 2-methyl carboxyhc acid was obtained. 
The obtained compound was made to react to fuming nitric acid among an acetic anhydride, and 
6-(4-methoxy-3-nitrophenyl) pyridine- 2-methyl carboxylic acid was obtained. It was made to 
react among the mixed solvent of THF, methanol, and IM sodium hydroxide solution, and 6-(4- 
methoxy-3-nitrophenyl) pyridine- 2-carboxylic acid was obtained. 
[0051] 

Reference example 20 

A benzyl bromide and potassium carbonate were added to the acetone solution of 2- 
bromophenol, it stirred under heating, and the 2-benzyloxy bromobenzene was obtained. 
Processed the obtained compound with the piece of magnesium in THF and under a little 
dibromoethane existence, subsequently it was made to react to pyridine- 4-carboxyaldehyde, and 
methanol (pyridin-(2-ben2yloxyphenyl) 4-yI) was obtained. Hereafter, methylamine (pyridin-(2- 
benzyloxyphenyl) 4-yl) was obtained like the reference example 18. F: 291. 
Reference example 21 

4-iodophenol was made to react to 2-dimethylaminoethanehydrochloride chloride under heating 
under existence of potassium carbonate among DMF, and [2-(4-iodophenoxy) ethyl] 
dimethylamine was obtained. The obtained compound Piperazine 1 -carboxylic acid t-butylester, 
Under the tris(dibenzylidene acetone)dipalladium (0) existence of sodium t-butoxide, the Tori (2- 
methylphenyl) phosphine, and a catalyst amoimt, It was made to react among toluene and under 
heating, and 4-[4-(2-dimethylamino ethoxy) phenyl] piperazine 1 -carboxylic acid t-butyl was 
obtained. F: 350. 
Reference example 22 

1- benzylpyrrolidine 3 -one and N-(2-aminoethyl) morpholine — hydrogenation among acetic acid 
- doria ~ SETOKISHIHOU ~ base - it was made to react to sodium at a room temperature, and 
amine (2(l-benzyIpyrrolidine 3-yl)-morpholine-4-yl ethyl) was obtained. F: 290, 

[0052] 

Reference example 23 

Added potassium carbonate to the DMF solution of 2-cyanophenol and 4-(2-chloroethiyl) 
morpholine hydrochloride, it was made to react to it under heating, and 4-[2-(2-cyanophenoxy) 
ethyl] morpholine was obtained. The obtained compound was made to react to lithium hydride 
aluminum under heating among THF, and 4-[2-(2-aminomethyl phenoxy) ethyl] morpholine was 
obtained. F: 237. 
Reference example 24 

2,6-dichloro pyrazine was made to react to bottom piperazine of existence of potassium 
carbonate 1 -carboxyhc acid t-butylester under heating among N,N-dimethylimidazolidinone, and 

2- chloro-6-(4-t-butoxycarbo NIRUPI perazine 1-yl) pyrazine was obtained. F; 299. 
Reference example 25 

6-(3-benzyIoxy 4-methoxypheny) pyridine- 2-methyl carboxyhc acid was stirred among a THF- 
methanol mixed solvent and under palladium carbon existence and a hydrogen atmosphere, and 
6-(3-hydroxy-4-methoxypheny) pyridine- 2-methyl carboxyhc acid was obtained. The obtained 
compound is made to react to cyclopropyl methyl bromide and potassium carbonate under 
heating among DMF, 6-(3-cyclopropylmethoxy-4-methoxypheny) pyridine- 2-methyl carboxylic 
acid is obtained, Added IM sodium hydroxide solution, it was made to react under heating 
among a THF-methanoi mixed solvent, and 6-(3-cyclopropylmethoxy-4-methoxypheny) 
pyridine- 2-carboxylic acid was obtained. FN: 294. 



[0053] 

Reference example 26 

6-(3-difluoroinethoxy-4-methoxypheny) pyridine- 2-carboxylic acid was manufactured like the 
reference example 25. NMRl: 7.93-8.00 (2H, m), 7.01 (IH, d, J=8.0 Hz), and 1.35-1.42 (IH, m). 
Reference example 27 

It is acetic acid (4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) 
like the reference example 25. Ethyl was manufactured. F: 506. 
Reference example 28 

It is 5-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) 
pentanoic acid like the reference example 25. Methyl was manufactured. F: 534. 
Reference example 29 

It is 4-(4-{4-[6~(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) butanoic 
acid like the reference example 25. Ethyl was manufactured. F: 534. 
Reference example 30 

It is 6-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) hexanoic 
acid like the reference example 25. Ethyl was manufactured. F:562. 
Reference example 3 1 

It is 7-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) 
heptanoic acid like the reference example 25. Ethyl was manufactured. F: 576. 
Reference example 32 

It is 4-(3-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) butanoic 
acid like the reference example 25. Ethyl was manufactured. F: 534. 
Reference example 33 

It is 5-(3-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) 
pentanoic acid like the reference example 25. Methyl was manufactured. F: 534. 
Reference example 34 

It is 6-(3-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-caibonyl] piperazine 1-yl} phenoxy) hexanoic 
add like the reference example 25. Ethyl was manufactured. F: 562. 
Reference example 35 

It is 4-(2-{4-[6-(3,4-dimethoxyphenyl) pyiidine- 2-carbonyl] piperazine 1-yl} phenoxy) butanoic 
acid like the reference example 25. Ethyl was manufactured. F: 534. 
Reference example 36 

It is 5-(2-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) 
pentanoic acid like the reference example 25. Methyl was manufactured. F: 534. 
Reference example 37 

It is 6-(2-{4-[6-(3,4-dimetlioxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) hexanoic 
acid like the reference example 25. Ethyl was manufactured. F: 562. 
Reference example 38 

l-(t-butoxycarbonyl)-4-[2-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1- 
yl} phenoxy) ethyl] piperazine was manufactured like the reference example 25. F: 632. 
Reference example 39 

It is 4-(4-{4-[6'(3,4-dimethoxyphenyI) pyridine- 2-carbonyl] piperazine 1-yl} anilino) butanoic 

acid like the reference example 25, Ethyl was manufactured. F: 533. 

[0054] 

Reference example 40 

The thionyl chloride was added to 6-chloronicotinic acid, and heating flowing back was carried 
out. After cooling to a room temperature, it condensed under decompression. Benzene and an 
aluminium chloride were added and heating stirring was carried out at 100 **. Sodium 
methoxide was added to the DMF solution of the 2-chloro-5-benzoylpyridine produced by 



carrying out post-processing refining with the conventional method below, and heating stirring 
was carried out. Post-processing refining was carried out with the conventional method below, 
and 2-methoxy-5-benzoylpyridine was obtained. NMRl: 8.62-8.63 (IH, m), 7.77-7.80 (2H, m), 
and 4.03 (3H,d,J=l-2Hz). 
Reference example 41 

It is l-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyi] piperazine like the example 5 of the after- 
mentioned manufacture. A little salt acid chloride was obtained. F:328. 
Reference example 42 

It is 4-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenylcarbamoyl) 
piperidine- 1-carboxylic acid like the example 5 of the after-mentioned manufacture. Benzyl was 
obtained. F:664. 
Reference example 43 

It is (**)-trans-3-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]-2,5-dimethylpiperazine 
1-yl} phenyl) propionic acid like the example 5 of the after-mentioned manufacture. Ethyl was 
obtained. F: 532. 
Reference example 44 

It is (**)-trans-5-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]-2,5-dimethylpiperazine 
1-yl} phenyl) pentanoic acid like the example 5 of the after-mentioned manufacture. Ethyl was 
obtained, F: 560. 
[0055] 

Reference example 45 

To the toluene solution of a 4-bromo-2-chloroanisole, it is 1. -(t-butoxycarbonyl)- Piperazine, 
Tris(dibenzylidene acetone)dipalladium (0)2,2'-bis(diphenylphospino)-l,r-binaphthyl and 
sodimn t-butoxide was added, and it stirred at the oil bath temperature of 110 ** for 4 hours. 
Post-processing refining was carried out with the conventional method below, and the l-(t- 
butoxycarbonyl)-4-(3-chloro-4-methoxypheny) piperazine was obtained. NMRl: 6.99 
(lH,d,J=2.8Hz), 3.85 (3H, s), and 1.48 (9H, s). 
Reference example 46 

The l-(t-butoxycarbonyl)-4-(3-fluoro-4-methoxypheny) piperazine was obtained like the 
reference example 45. NMRl: 6.72 (IH, dd, J = 14 or 2.8 Hz), 3.85 (3H, s), and 1.48 (9H, s). 
Reference example 47 

The l-(benzofuran-5-yl)-4-(t-butoxycarbonyl) piperazine was obtained like the reference 
example 45. NMRl : 7.58 (lH,d,J=2.4Hz), 3.07-3.09 (4H, m), and 1.49 (9H, s). 
Reference example 48 

The l-(t-butoxycarbonyl)-4-(4-diethylaminophenyl) piperazine was obtained like the reference 

example 45. F: 334. 

[0056] 

Reference example 49 

Trifluoroacetic acid was added to the chloroform fluid of the 1 -(t-butoxycarbonyl) -4 -(3- chloro-4- 
methoxypheny) piperazine, and it stirred for 30 minutes. Post-processing refining was carried out 
with the conventional method below, and l-(3-chloro-4-methoxypheny) piperazine was obtained. 
F: 227. 

Reference example 50 _ 

l-(3-fluoro-4-methoxypheny) piperazine was obtained like the reference example 49. F: 21 1. 

Reference example 5 1 

l-(3-chloro pyrazine 2-yl) piperazine was obtained hke the reference example 49. NMR2: 8.26 
(lH,d,J=2.4Hz), 7.97 (lH,d,J=2.4Hz), and 2.81-2.84 (4H, m). 
Reference example 52 

Diethyl (4-piperazino phenyl) amine was obtained like the reference example 49. F: 234. 



Reference example 53 

It is (**)-trans-3-[4-(2,5-dimethylpiperazine 1-yl) phenyl] propionic acid like the reference 
example 49. Ethyl was obtained. F: 291 . 
Reference example 54 

It is (**)-trans-5-[4-(2,5-dimethyipiperazine 1-yl) phenyl] pentanoic acid like the reference 
example 49. Ethyl was obtained. F: 3 19. 
Reference example 55 

l-(5-methoxy pyridin-3-yl) piperazitie was obtained like the reference example 45 and the 
reference example 49. NMRl: 7.96 (IH, d, J=2.4 Hz), 7.82 (IH, d, J=2.4 Hz), and 3.84 (3H, s). 
Reference example 56 

l-(6-methoxy pyridin-3-yl) piperazine was obtained like the reference example 45 and the 

reference example 49. 
Reference example 57 

6-piperazine 1-yl quinoliae was obtained like the reference example 45 and the reference 
example 49. EI: 213. 
Reference example 58 

l-(6-bromopyridin-2-yl) piperazine was obtained like the reference example 45 and the reference 
example 49. F: 242. 
Reference example 59 

l-(5-bromopyridin-2-yl) piperazine was obtained like the reference example 45 and the reference 

example 49. F: 242. 

[0057] 

Reference example 60 

The NMP solution of 6-chloronicotinonitrile and a (**)-trans-2,5-dimethylpiperazine was stirred 
at the oil bath temperature of 120 ** for 1 hour, and (**)-trans-6-(2,5-dimethylpiperazine 1-yl) 
nicotinonitrile was obtained. F: 217. 
Reference example 61 

l-(4-piperazine 1-yl- 2-trifluoro methylphenyl) ethanone was obtained like the reference 
example 60. F: 273. 
Reference example 62 

(**)-trans-l-[4-(2,5-dimethylpiperazine 1-yl) phenyl] ethanone was obtained like the reference 
example 60. F: 233. 
Reference example 63 

l-(2-hydroxy-4-piperazine 1-yl phenyl) ethanone was obtained like the reference example 60. F: 
221. 

Reference example 64 

1- (5-nitropyridin-2-yl) piperazine was obtained like the reference example 60. F: 209. 
Reference example 65 

(**)-trans-4-(2,5-dimethylpiperazine 1-yl) benzaldehyde was obtained like the reference 

example 60. F: 219. 

[0058] 

Reference example 66 

Potassium carbonate was added to the NMP solution of 4-fluorobenzaldehyde and l-(t- 
butoxycarbonyl) piperazine, and heating stirring was carried out. Post-processing refining was 
carried out with the conventional method below, and 4-[4-(t-butoxycarbonyl) piperazine 1-yl] 
benzaldehyde was obtained. NMRl: 9.80 (IH, s), 3.37-3.40 (4H, m), and 1.49 (9H, s). 
Reference example 67 

2- chloro-3-(4-t-butoxycarbo NIRUPI perazine 1-yi) pyrazine was obtained Hke the reference 
example 66. NMRl: 7.91 (lH,d,J=2.4Hz), 3.58-3.61 (4H, m), and 1.49 (9H, s). 



Reference example 68 

The l-(4-acetyl-2-chlorophenyl)-4-(t-butoxycarbonyl) piperazine was obtained like the reference 
example 66. NMRl : 7.07 (lH,d,J=8.8Hz), 3.08-3.12 (4H, m), and 1 .49 (9H, s). 
Reference example 69 

6-[4-(t-butoxycarbonyl) piperazine 1-yl] pyridine- 3-carbaldehyde was obtained like the 
reference example 66. NMRl: 9.80 (IH, s), 3.54-3.58 (4H, m), and 1.49 (9H, s). 
Reference example 70 

6-[4-methylpiperazine-l-yl] pyridine- 3-carbaldehyde was obtained like the reference example 
66. NMRl: 9.78 (IH, s), 6.66 (lH,d,J=8.0Hz), and 2.35 (3H, s). 
Reference example 71 

At 150 **, 2-chlorobenzo thiazole was added to the piperazine which carried out melting, and it 
stirred for 1 hour. Post-processing refining was carried out with the conventional method below, 
and the piperazine (benzothiazole 2-yl) was obtained. F: 220. 
[0059] 

Reference example 72 

Diethylphosphonoethyl acetate was dropped at sodium hydride and a THF mixture under 0 ** 
cooling 60%, and also 4-[4-(t-butoxycarbonyl) piperazine 1-yl] benzaldehyde was dropped, and 
it stirred. Post-processing refining was carried out with the conventional method below, and 3- 
{4-[4-(t-butoxycarbonyl) piperazine 1-yl] phenyl} ethyl acrylate was obtained. 4-[4-(t- 
butoxycarbonyl) piperazine 1-yl] ethyl 3- {phenyl jpropanoate was obtained like the after- 
mentioned reference example 94. NMRl: 4.12 (2H,q,J=7.2Hz), 2.87 (2H,t,J=7.6Hz), and 1.48 
(9H,s). 

Reference example 73 

3-{6-[4-(t-butoxycarbonyl) piperazine 1-yl] pyridin-ethyl 3-yl}propanoate was obtained like the 
reference example 72. NMRl: 6.60 (IH, d, J= 8.8 Hz), 4.12 (2H, q, J= 7.2 Hz), and 2.56 (2H, t, 

J= 7.6 Hz). 

Reference example 74 

(**)-trans-3-{4-[l-(t-butoxycarbonyl)-2,5-dimethylpiperazine 4-yl]phenyl} propanoate was 

obtained like the reference example 72. [ ethyl ] EI: 390. 

[0060] 

Reference example 75 

By the same method as the reference example 49 and the example 5 of the after-mentioned 
manufacture, 3-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenyl) 
ethyl propanoate was obtained. NMRl :6.97 (IH, d, J= 8.4 Hz), 4.12 (2H, q, J= 7.2 Hz), and 2.89 
(2H, t, J= 7.6 Hz). 
Reference example 76 

5-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yI} phenyl) ethyl 
pentanoatewas obtained like the reference example 75. NMRl: 6.97 (IH, d, J= 8.8 Hz), 4.12 
(2H, q, J= 7.2 Hz), and 2.31 (2H, t, J= 7.2 Hz). 
Reference example 77 

3-(6-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} pyridin-3-yl) ethyl 
propanoate was obtained like the reference example 75. NMRl: 6.97 (IH, d, J= 8.8 Hz), 4.12 
(2H, q, J= 7.2 Hz), and 2.84 (2H, t, J= 7.6 Hz). 
Reference example 78 

The DMSO solution of 6-chloro-methyl nicotinate and a piperazine was stirred at the oil bath 
temperature of 120 **, and the 6-piperazine 1-yI methyl nicotinate was obtained. F: 222. 
Reference example 79 

By the reaction more nearly same than 2-nitro 5-fluorophenol as the reference example 25 and 
the reference example 66, the l-(3-beanzyloxy 4-nitroplienyl)-4-(t-butoxycarbonyl) piperazine 



was obtained. NMRl: 8.01 (lH,d,J=8.4Hz), 5.22 (2H, s), and 1.49 (9H, s). 
[0061] 

Reference example 80 

Palladium carbon was added to the methanol THF mixed solution of the l-(3-benzyloxy 4- 
nitrophenyl)-4-(t-butoxycarbonyl) piperazine, and it stirred under a hydrogen atmosphere. 
Methyl orthoformate and p-toluenesulfonic acid were added to the methanol solution of the 2- 
amino-5-[l-(t-butoxycarbonyl) piperazine 4-yl] phenol produced by carrying out post-processing 
refining with a conventional method below, and heating stirring was carried out. Post-processing 
refining was carried out with the conventional method below, and 6-(4-t-butoxycarbo NIRUPI 
perazine 1-yl) benzooxazol was obtained. NMRl ; 7.97 (IH, s), 3.15-3.19 (4H, m), and 1.49 (9H, 
s). 

Reference example 81 

By the method more nearly same than 4,6-dichloropyrimidine as the reference example 60 and 
the reference example 49, 4-chloro-6 -piperazine 1-yl pyrimidine was obtained. F: 199. 
Reference example 82 

N-benzyliminodiacetic acid is made to react to GDI and 5-aminoindole among THF, and 4- 
benzyl-l-(lH-indole- 5-yl) piperazine 2,6-dione was obtained, and, subsequently it was made to 
react to lithium hydride aluminum among THF. Added concentrated hydrochloric acid and 
hydroxylation palladium to the ethanol solution of the obtained compound, it was made to react 
under a 3-atmosphere hydrogen atmosphere for 65 hours, and 5-piperazine 1-yl- IH-Indore was 
obtained. EI: 201. 
Reference example 83 

4-(2-chloropyrimidine 4-yl) piperazine 1-carboaldehyde and 2-(dimethylamino) ethanol Under 
potassium t-butoxide existence. The compound produced by reacting among DMF was made to 
react at 80 ** under potassium carbonate existence into methanol for 24 hours, and N,N- 
dimethyl- N-{2-[(4-piperazine 1-yl pyrimidine-2-yl) oxy] ethyl} amine was obtained. F: 252. 
[0062] 

Reference example 84 

4- [4-(t-butoxycarbonyl) piperazine 1-yl] benzaldehyde and [3-(ethoxycarbonyl) propyl] triphenyl 
phosphonium bromide, Make it react under t-butoxypotassium existence in THF, obtain 5-{4-[4- 
(t-butoxycarbonyl) piperazine 1-yl] phenyl} -4-pentene acid ethyl, and it ranks second, 4-[4-(t- 
butoxycarbonyl) piperazine 1-yl] ethyl 5- {phenyl jpentanoate was obtained like the after- 
mentioned reference example 94. NMRl: 4.12 (2H,q,J=7.2Hz), 2.31 (2H,t,J=7.2H2), and 1,48 
(9H, s). 

Reference example 85 

5- (6-{4-[6-(3,4-dimethoxyphenyI) pyridine- 2-carbonyl] piperazine 1-yl} pyridin-3-yl) ethyl 
pentanoate was obtained like the reference example 84. NMRl : 8.02 (lH,d,J=2.4Hz), 4.12 
(2H,q,J=7.2Hz), and 1.48 (9H, s). 

Reference example 86 

The (**)-trans- 1 -(t-butoxycarbonyl)-4-[4-(4-ethoxycarbonylbutyl) phenyl]-2,5- 
dimethylpiperazine was obtained like the reference example 84. FN: 417. 

Reference example 87 

Make a 2-bromo-6-iodopyridin-3-oar react to potassium carbonate and a benzyl bromide, obtain 
3-(benzyloxy)-2-bromo-6-iodopyridine, and it ranks second. It processed sequentially like the 
reference example 45, the example 43 of manufacture, the example 5 of manufacture, and tiie 
reference example 94, and the 6-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 
1-yl} pyridin-3-oar was obtained. F: 421. 
[0063] 

Reference example 88 



60% sodium hydride and ethyl 4-bromobutanoate was added to the DMF solution of the 2- 
bromo-6-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine l-yl) pyridin-3-oar, and 
it was made to react to it at a room temperature for 1 hour. Post-processing refining was carried 
out with the conventional method below, and ethyl 4-[(2-bromo-6-{4-[6-(3,4-dimethoxyphenyl) 
pyridine- 2-carbonyl] piperazine l-yl}-3-pyridyl) oxyjbutanoate was obtained. F: 535. 
Reference example 89 

It processes sequentially by the method more nearly same than 4-(2-chloropyrimidine 4-yl) 
piperazine 1-carboaldehyde and benzyl alcohol as the reference example 83, the example 5 of 
manufacture, the reference example 94, and the reference example 88, 4-(4-{4-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] piperazine l-yl}-2-oxo 1,2-dihydropyrimidine l-yl) 
ethyl butanoate was obtained. F: 536. 
Reference example 90 

1,2-dibromoethane, 2M sodium hydroxide solution, tetra-n-butyl ammonium hydrogensulfate, 
and water were added to the 4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]- 1 -(4- 
hydroxyphenyl) piperazine, and it stirred at 60 **. Water and chloroform were added after 
cooling reaction mixture, and the insoluble matter was filtered out. Post-processing refining was 
carried out with the conventional method below, and the l-[4-(2-bromoethoxy) phenyl]-4-[6- 
(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine was obtained. F: 526. 
[0064] 

Reference example 91 

Add potassium t-butoxide to the DMF solution of 2,5-dibromopyridine and 2-(dimethylamino) 
ethanol, and it stirs at the oil bath temperature of 100 ** for 3 hours, N-{2-[(5-bromopyridin-2- 
yl) oxy] ethyl) -N,N-dimethylamine was obtained, and also N,N-dimethyl- N-{2-[(5-pipera2ine 

1- yl pyridin-2-yl) oxy] ethyl} amine was obtained like the reference example 55. F: 251. 
Reference example 92 

Using 2-(benzyloxy)-6-bromonaphthalene, it processed sequentially like the reference example 
45, the example 43 of manufacture, and the example 5 of manufacture, and the l-[6-(benzyloxy)- 

2- naphthyl]-4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine was obtained. This 
compound was dissolved in trifluoroacetic acid, the bottom pentamethylbenzene of ice-cooling 
was added, it stirred at 2 hours and also the oil bath temperature of 40 ** with the room 
temperature for 2 hours, and 6-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1- 
yl}-2-naphthol was obtained. F: 470. 

Reference example 93 

Palladium acetate triphenyl phosphine, methyl acrylate, and cesium carbonate were added to the 
dioxan solution of 6-pyridine- 3-carboxaldehyde, and heating flowing back was carried out. Post- 
processing refining was carried out with the conventional method below, and 3-(5- 
formylpyridin-2-yl) methyl acrylate was obtained. NMRl: 10.13 (IH, s), 7.08 (lH,d,J=15.6Hz), 
and 3.85 (3H, s). 
[0065] 

Reference example 94 

Palladium carbon was added to the ethyl acetate ethanol solution of 3-(5-formylpyridin-2-yl) 
methyl acrylate, and it stirred under a hydrogen atmosphere. Post-processing refining was carried 
out with the conventional method below, and 3-(5-formylpyridin-2-yl) methyl propanoate was 
obtained. NMRl: 10.29 (IH, s), 3.68 (3H, s), and 2.88 (2H,t,J=7.2Hz). 
Reference example 95 

JI (t-butoxycarbonyl) dicarbo NETO and 4-dimethylaminopyridine were added and stirred to the 
acetonitrile fluid of (**)-trans-4-(2,5-dimethylpiperazine l-yl) benzaldehyde. Post-processing 
refining was carried out with the conventional method below, and (**)-trans-l-(t- 
butoxycarbonyl)-4-(4-fonnylphenyl)-2,5-dimethylpiperazine 1-carboxylic add t-butyl was 



obtained. F:319. 
Reference example 96 

The NMP solution of fluoro-4-nitrobenzene and a (**)-trans-2,5-dimethylpipera2ine is stirred at 
the oil bath temperature of 120 ** for 3 hours, Obtain a (**)-trans-2,5-dimethyl- l-(4- 
nitrophenyl) piperazine, and also it is made to be the same as that of the example 5 of 
manufacture, The (**)-trans-l-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]"2,5-dimethyl- 4- 
(4-nitrophenyl) piperazine was obtained. F: 477. 
Reference example 97 

6-chloroquinoline Added 3-oxobutyric acid methyl to the acetic anhydride solution of 1 -oxide, 
added to chloride the compound obtained by stirring for 30 minutes at the oil bath temperature of 

40 ** 10%, it was made to react at a room temperature, and methyl acetate (6-chloroquinolin-2- 
yl) was obtained, this ~ a compound ~ further — a reference example — 45 — manufacture ~ an 
example ~ 43 ~ and ~ manufacture ~ an example ~ five ~ the same - processing sequentially - 
six - {-- four - [~ six - (3,4-dimethoxyphenyl) — pyridine — two - carbonyl ~] ~ a piperazine ~ 
one - an yl -) - quinolin- — two - an yl ~] — methyl acetate ~ having obtained . F: 527. 
Reference example 98 

It is 4-[N-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yI} phenyl)-N- 
methylamino] butanoic acid like the example 10 of the after-mentioned manufacture. Ethyl was 

obtained. F: 547. 
[0066] 

The example 1 of manufacture 

2-oxo 3-phenylpiperazine Lithium hydride aluminum 638 mg was added to the THF 20 ml 
solution of 740 mg, and heating flowing back was carried out for 3 hours. Reaction mixture was 
ice-cooled, and the insoluble matter was filtered out, after, stirring sodium sulfate 1 0 hydrate for 
a while in addition until gel was lost in reaction mixture. About crude 2-phenylpiperazine which 
distilled off and obtained the solvent, it is 6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic acid. 
It adds to the THF 20 ml solution of 500 mg, and also is a WSC hydrochloride. 556 mg and 
HOBt 260 mg were added, and it stirred for two days at the room temperature. Ethyl acetate was 
added to reaction mixture, water and a saturation salt solution washed, and the solvent was 
distilled off after desiccation with anhydrous magnesium sulfate. Silica gel column 
chromatography (chloroform methanol) refined the obtained residue, and the colorless 
amorphous crystal (670 mg) was obtained. This compound is dissolved in ethanol and it is 
fiamaric acid. After adding 192 mg and considering it as fumaric acid chloride, Recrystallization 
is performed from ethanol ethyl acetate and it is 2-(3,4-dimethoxi;phenyl)-6-(3-phenylpiperazine 
1 -carbonyl) pyridine. 0.5 fiimaric acid chloride 607 mg was obtained as a colorless crystal. 
The example 2 of manufacture 

6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic acid Oxalyl chloride 0.18 ml and DMF 1 drop 
were added to the THF 20 ml solution of 500 mg under ice-cooling. It is 4-(4-methoxypheny) 
piperazine after 30-minute stirring and about reaction mixture. Pyridine of 370 mg It was 
dropped at 10 ml solution under ice-coohng. Temperature up was carried out to the room 
temperature, and also it stirred for 30 minutes. Water was added to reaction mixture and ethyl 
acetate extracted. The saturation salt solution washed the organic layer and the after-desiccation 
solvent was distilled off with anhydrous magnesium sulfate. Silica gel column chromatography 
(chloroform methanol) refines residue, Recrystallization is performed from ethyl acetate 
acetonitrile and it is a l-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]-4-(4-methoxypheny) 
piperazine. 370 mg was obtained as a colorless crystal. 
[0067] 

The example 3 of manufacture 

4-[4-(2-dimethylamino ethoxy) phenyl] piperazine 1-carboxylic add t-butyl They are 4M 



hydrogen chloride / ethyl acetate solution about 0.62 g. It was made to react among 15 ml. 
Rough product produced by distilling off a solvent To the DMF 15 ml solution of 0.86 g, it is a 

WSC hydrochloride. 0.34 g, HOBt 0.24 g, and 6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic 
acid 0.41 g was added and it was made to react under a room temperature for 65 hours. WSC 
hydrochloride 0.34 g, HOBt 0.24 g, and triethylamine 0.50 ml was added and it stirred under the 
room temperature for 8.5 hours. Water was added to reaction mixture and ethyl acetate extracted. 
Water and a saturation salt solution washed the organic layer, and the solvent was distilled off 
after desiccation with anhydrous magnesium sulfate. It is oxalic acid about the compound 
obtained after refining with silica gel column chromatography (ethyl acetate) in residue. Carry 
out sah formation by 106 mg, and it recrystallizes (ethanoi), l-[6-(3,4-dimethoxyphenyl) 
pyridine- 2-carbonyl]-4-[4-(2-dimethylamino ethoxy) phenyl] piperazine 2 oxalates 253 mg was 
obtained as a light yellow crystal. 
The example 4 of manufacture 

l-benzyl-4-benzoylpiperidine Pyridine of 4.50 g To 50 ml solution, it is hydroxylamine 
hydrochloride. 3.00 g was added and it stirred at the oil bath temperature of 80 ** for 1 hour. IM 
sodium hydroxide solution was added after cooling to the room temperature, and chloroform 
extracted. The saturation salt solution washed the organic layer and the solvent was distilled off 
after desiccation with anhydrous magnesium sulfate. 1 -benzyl piperidine- 4-yl which washed and 
obtained residue with diisopropyl ether Phenyl Ketone Oxime 3.50 g is dissolved in THF 50 ml, 
and it is lithium aluminum hydride at the oil bath temperature of 60 **. 6.50 g was added . 
gradually. It heated at the oil bath temperature of 80 ** after 30-minute stirring then for 30 
minutes. The bottom of ice-cooling, methanol 10 ml and anhydrous sodium sulfate were added 
one by one. The insoluble matter was filtered, water was added to filtrate, and ethyl acetate 
extracted. The saturation salt solution washed the organic layer and the solvent was distilled off 
after desiccation with anhydrous magnesium sulfate. 4-(alpha-aminobenzyl)- l-benzyIpiperidine 
which refined and obtained residue with silica gel column chromatography (chloroform 
methanol) 1.03 g, Using 6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic acid 1.00 g, by the 
same method as the example 2 of manufacture. N-[(l-benzyl piperidine- 4-yl) (phenyl) methyl]- 
6-(3,4-dimethoxyphenyl) pyridine- 2-carboxamide 620 mg was obtained as a colorless crystal. 
[0068] 

The example 5 of manufacture 

6 -(3,4-dimethoxyphenyl)- Pyridine- 2-carboxylic acid 1.20 g, Phenyl (pyridin-4-yI) methylamine 
To the DMF 20 ml solution of 850 mg, it is a WSC hydrochloride. 960 mg, HOBt SOOmg, and 
triethylamine 0.72 ml was added at the room temperature. Water was added after 2-hour stirring 
and ethyl acetate extracted. Water and a saturation salt solution washed the organic layer, and it 
dried with anhydrous magnesium sulfate. Silica gel column chromatography (chloroform 
methanol) refines residue after distilling off a solvent, Recrystallization is performed from ethyl 
acetate and it is 6-(3,4-dimethox>'phenyl)-N-[phenyl(p5Tidin-4-yl) methyl] pyridine- 2- 
carboxamide. 1.25 g was obtained as a colorless crystal. 
The example 6 of manufacture 

6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic acid It is an oxalyl chloride to the THF 5 ml 
solution of 500 mg. 0.34 ml and DMF of the catalyst amount were added, and it stirred at the 
room temperature for 1 hour. The solvent of reaction mixture is distilled off and it is acetonitrile 
about residue. It is considered as 10 ml solution and is a 2,2-diphenylglycine. 440 mg, 
triethylamine 0.80 mi, and 4-(dimethylamino) pyridine 24 mg was added and it stirred at the 
room temperature for 16 hours. The insoluble matter was separated, it washed by ethanoi, and 
the colorless crystal (199 mg) was obtained. IM hydrochloric acid aqueous solution was added 
to this compound, and chloroform extracted. The saturation salt solution washed the organic 
layer, it dried with anhydrous magnesium sulfate, and the solvent was distilled off. Acetonitrile 



and diisopropyl ether wash the obtained rough crystal one by one, and it is {[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] Amino} (diphenyl) acetic acid. 1 1 9 mg was obtained as 

a colorless crystal. 
[0069] 

The example 7 of manufacture 

6-(3,4-dimethoxyphenyl)-N-[(2-benzyloxyphenyl) (pyridin-4-yl) methyl] pyridine- 2- 
carboxamide It is trifluoroacetic acid about 5.25 g. It is made to dissolve in 40 ml, 
Pentamethylbenzene It stirred for five days at 4.39 g and room temperature -50 **. Sodium 
bicarbonate solution was added after distilling off reaction mixture, and ethyl acetate extracted. 
Water and a saturation salt solution washed the organic layer, and the solvent was distilled off 
after desiccation with anhydrous magnesium sulfate. Silica gel column chromatography 
(chloroform ethanol) refines residue, It recrystallizes (2-propanol) and is 6-(3,4- 
dimethoxyphenyl)-N-[(2-hydroxyphenyl) (pyridin-4-yl) methyl] pyridine- 2-carboxamide. 1 .028 
g was obtained as a colorless crystal. 
The example 8 of manufacture 

6-(3,4"dimethoxyphenyl)-N-[(2-hydroxyphenyl) (pyridin-4-yl) methyl] pyridine- 2-carboxaraide 
0.25 g is dissolved in DMF 5 ml. Potassium carbonate The bottom of 0.15 g existence, methyl 
iodide It was made to react to 40 ml at a room temperature for 5 hours. Water was added to 
reaction mixture and ethyl acetate extracted. Water and a saturation salt solution washed the 
organic layer, and the solvent was distilled off after desiccation with anhydrous magnesium 
sulfate. It recrystallizes, after processing and carrying out salt formation of the compound 
obtained by silica gel column chromatography (ethyl acetate) refining residue with 4M hydrogen 
chloride / ethyl acetate solution (ethanol), 6-(3,4-dimethoxyphenyI)-N-[(2-methoxypheny) 
(pyridin-4-yl) methyl] pyridine- 2-carboxamide A little salt acid chloride 157 mg was obtained 
as a colorless crystal. 
[0070] 

The example 9 of manufacture 

N-(l-benzyl-4-phenyl piperidine- 4-yl)-6-(3,4-dimethoxyphenyl) pyridine- 2-carboxamide 
Dichloroethane of 250 mg 0.18 ml of chloroformic acid 1-chloroethyl was added to 3 ml solution 
at the room temperature. After stirring for 30 minutes, the solvent was distilled off, 10 ml of 
methanol was added, and it stirred for 30 minutes. 3M chloride was added and it was considered 
as basicity by IM sodium hydroxide after washing with ether. Chloroform extracted, the 
saturation salt solution washed the organic layer, and the solvent was distilled off after 
desiccation with anhydrous magnesium sulfate. The output (150 mg) which refined and obtained 
residue with silica gel column chromatography (chloroform methanol) is dissolved in methanol, 
and it is ftimaric acid. 40 mg was added and the solvent was distilled off. The obtained rough 
crystal is fl-o^^ acetonitrileethanol and it is 1 fumaric acid chloride of 6-(3,4- 

dimethoxyphenyl)-N-(4-phenyl piperidine- 4-yl) pyridine- 2-carboxamide. 1 .5 hydrates 53 mg 
was obtained as a colorless crystalline solid. 
The example 10 of manufacture 

Methanol of 6-(3,4-dimethoxyphenyl)-N-(4-phenyl piperidine- 4-yl) pyridine- 2-carboxamide 
500 mg In 10 ml solution. 35% formalin aqueous solution 0.5 ml and acetic acid 0.5 ml and doria 
- SETOKISHI sodium borohydride 300 mg was added, after 30-niinute stirring and also doria ~ 
SETOKISHI sodium borohydride 100 mg was added and it stirred for 30 minutes. IM sodium 
hydroxide solution was added and ethyl acetate extracted. The saturation salt solution washed the 
organic layer and the solvent was distilled off after desiccation with anhydrous magnesium 
sulfate. The output (440 mg) which refined and obtained residue with silica gel column 
chromatography (chloroform methanol ammonia solution) is dissolved in methanol, and it is 
firaiaric acid. 120 mg was added and the solvent was distilled off. recrystallizing [ethanol / 



acetonitrile ] — 6-(3,4-dimethoxyphenyl)- N-(l-methyl-4-phe!nyl piperidine- 4-yl) pyridine- 2- 

carboxamide 1 fumaric acid chloride 390 mg was obtained as a colorless crystal. 

[0071] 

The example 1 1 of manufacture 

N-[2-(trimethylsilyI) ethoxycarbonyl]-l-benzyl-4-methyl-4-piperidyl amine 1,4-dioxane of 1.35 
g In 15 ml solution. IM tetrabutyl ammonium fluoride / THF solution 5.0 ml was added and it 
stirred at the oil bath temperature of 70 ** for 13 hours. 1 M tetrabutylammonium fluoride / THF 
solution 2.0 ml was added and it stirred for one day at the oil bath temperature of 70 **. Ethyl 
acetate was added to the residue produced by distilling off the solvent of reaction mixture, and 
IM hydrochloric acid aqueous solution extracted. After sodium bicarbonate neutralized the water 
layer, chloroform extracted. The organic layer was dried with anhydrous sodium sulfate, the 
solvent was distilled off, and crude 1 -benzyl-4-methyl piperidine 4-ylamine was obtained. It is 
N-(l-benzyl-4-methyi-4-piperidyl)-6-(3,4-dimethoxyphenyl) pyridine- 2-carboxamide like an 
amidation reaction given in the example 1 of manufacture hereafter using this compound. 1 
oxalate 450 mg was obtained as a colorless crystal. 
The example 12 of manufacture 

l-benzoyl-N-(benzyloxycarbonyl)-4-(morpholine 4-yl-carbonyl methyl) piperidine- 4-ylamine 
Ethanol of 800 mg In 20 mi solution. 10% palladium carbon 80 mg and ammonium formate 300 
mg was added and it stirred at the oil bath temperature of 70 ** for 17 hours. An insoluble matter 
is filtered out of reaction mixture, a solvent is distilled off, and it is crude l-benzoyI-4- 
(morpholine 4-yl-carbonyl methyl) piperidine- 4-ylamine. 549 mg was obtained as a light yellow 
oily matter. Under heating flowing back of lithium hydride aluminum 400 mg and a THF 10 ml 
mixture, the THF 5 ml solution of the obtained compound was dropped, and heating flowing 
back was carried out for 30 minutes as it was. Reaction mixture was ice-cooled, and in addition, 
the after-stirring insoluble matter was filtered out for a while until gel was lost in reaction 
mixture in sodium sulfate 10 hydrate. A solvent is distilled off and it is crude l-benzyl-4-[2- 
(moipholine-4-yl) ethyl] piperidine- 4-ylamine- 427 mg was obtained as a light yellow oily 
matter. 

6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic acid To the THF 5 ml solution of 360 mg, it is 
an oxalyl chloride. 0.25 ml and DMF of the catalyst amount were added, and it stirred for 15 
minutes at the room temperature. l-benzyl-4-[2-(morpholine-4-yl) ethyl] piperidine- 4-ylamine 
and triethylamine which dissolved the residue produced by distilling off a solvent in THF 10 ml, 
and were obtained previously 0.50 ml was added and it stirred at the room temperature for 14 
hours. Saturated sodium bicarbonate water was added to reaction mixture, and ethyl acetate 
extracted. The saturation salt solution washed the organic layer, it dried with anhydrous 
magnesium sulfate, and the solvent was distilled off. Silica gel column chromatography 
(chloroform methanol) refined the obtained residue, and the yellow amorphous crystal (415 mg) 
was obtained. This compound is dissolved in methanol and it is fumaiic acid. It recrystallizes [ 
isopropanol ], after adding 176 mg and considering it as fumaric acid chloride, N-[- l-benzyl-4- 
{[2-(morpholine-4-yl) ethyl] piperidine- 4-yl}-6-(3,4-dimethoxyphenyl) pyridine- 2- 
carboxamide 2 fumaric acid chloride monohydrate 364 mg was obtained as a colorless crystal. 
[0072] 

The example 13 of manufacture 

l-benzyl-4-{[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] Amino} piperidine- 4-methyl 
carboxylic acid It is sodium borohydride to the THF 30 ml solution of 1.70 g. 500 mg was added. 
It is methanol at the oil bath temperature of 70 **. 5 ml was dropped and it stirred for 30 
minutes. Water was added after cooling to the room temperature, and ethyl acetate extracted. The 
saturation salt solution washed the organic layer and the solvent was distilled off after 
desiccation with magnesium sulfate. Silica gel column chromatography (chloroform methanol) 



refines residue, and also it recrystallizes (isopropyl -ether ethyl acetate), N-(l-benzyl-4- 
hydroxym ethyl piperidine- 4-yl)-6-(3,4-dimethoxyphenyl) pyridine- 2-carboxamide 720 mg was 
obtained as a colorless crystal. 
The example 14 of manufacture 

6-(3,4-dimethoxyphenyl)-N-(4-phenyl piperidine- 4-yl) pyridine- 2-carboxamide 0.18 g The 
inside of DMF 3.5 ml. Cesium carbonate The bottom of existence of 140 mg, acetic acid (2- 
chloromethyl) It was made to react to phenyl 70 mg at a room temperature for 20 hours. They are 
inside of THF 10 ml, and IM sodium hydroxide solution about the rough product obtained by 
carrying out post-processing with a conventional method. It was made to react to 3 ml at room 
temperature -50 ** for 16.5 hours. After making reaction mixture into neutrality with IM 
hydrochloric acid aqueous solution, pH was set to about 8 in sodium bicarbonate solution, and 
ethyl acetate extracted. Water and a saturation salt solution washed the organic layer, and the 
solvent was distilled off after desiccation with anhydrous magnesium sulfate. Silica gel column 
chromatography (hexane-ethyl acetate) refines residue, and also it recrystallizes (ethanol 
diethylether), 6-(3,4-dimethoxyphenyl)-N-[l-(2-hydroxybenzyl)-4-phenyl-4-piperidyl] pyridine- 
2-carboxamide Monohydrate 85 mg was obtained as a colorless crystal. 
[0073] 

The example 15 of manufacture 

6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic acid CD! 373mg was added to the THF 10 ml 
solution of 500 mg, and it stirred at the oil bath temperature of 60 ** for 1 hour. They are O- 
benzylhydroxylamine hydrochloride 367 mg and triethylamine to reaction mixture. 0.32 ml was 
added and it stirred at the oil bath temperature of 60 ** for 3 hours. Water was added to reaction 
mixture and ethyl acetate extracted. The saturation salt solution washed the organic layer, it dried 
with anhydrous magnesium sulfate, and the solvent was distilled off. Silica gel column 
chromatography (hexane-ethyl acetate) refines residue, and also it recrystallizes [ diisopropyl 
ether / ethyl acetate ], and is N-benzyloxy 6-(3,4-dimethoxyphenyl) pyridine- 2-carboxamide. 
566 mg was obtained as a colorless crystal. 
The example 16 of manufacture 

N-benzyloxy 6-(3,4-dimethoxyphenyl) pyridine- 2-carboxamide Benzene of 400 mg To 10 ml 
solution, it is 10% palladium carbon. 50 mg and cyclohexene 5 ml was added and it stirred at the 
oil bath temperature of 80 ** for 4 hours. It is ethanol about the residue produced by filtering out 
an insoluble matter and distilling off a solvent. It dissolves in 10 ml and is 10% palladium 
carbon. 40 mg and ammonium formate 150 rag was added and it stirred at the oil bath 
temperature of 70 ** for 2 hours. The insoluble matter was filtered out, ethyl acetate was added 
to the residue produced by distilling off a solvent, and IM sodium hydroxide solution extracted. 
IM hydrochloric acid aqueous solution adjusted the water layer to pH 4, and chloroform 
extracted. The saturation salt solution washed the organic layer, it dried with anhydrous 
magnesium sulfate, and the solvent was distilled off The obtained residue is ******ed from 
acetonitrile and it is 6-(3,4-dimethoxyphenyl)-N-hydroxypyridine- 2-carboxamide. 108 mg was 
obtained as a fine blackish brown crystal. 
[0074] 

The example 1 7 of manufacture 

Bottom of ice-cooling m-chloroperbenzoic acid 400 mg was added to the dichloromethane 10 ml 
solution of 6-(3,4-dimethoxyphenyl)-N-[phenyl{pyridin-4-yl) methyl] pyridine- 2-carboxamide 
1.00 g, and it stirred under ice-cooling for 30 minutes, m-chloroperbenzoic acid 400 mg was 
added and it stirred for 30 minutes. After adding m-chloroperbenzoic acid 400 mg, to the room 
temperature, temperature up was carried out and it stirred for 30 minutes. Water was added to 
reaction mixture, chloroform extracted, and water, saturated sodium subsulfite solution, and a 
saturation salt solution washed the organic layer. The after-desiccation solvent was distilled off 



for the organic layer with anhydrous magnesium sulfate. Silica gel column chromatography 
(chloroform methanol) refines residue, and it ranks second, It recrystallized [ ethyl acetate / 
acetonitrile ] and 6-(3,4-dimethoxyphenyl)-N-[phenyl(pyridin-4-yl) methyl] pyridine- 2- 

carboxamide 1 .25 g was obtained as a colorless crystal. 
The example 1 8 of manufacture 

{N-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]-N-(l,2,3,4-tetrahydronaphthalene 1-yl) 
amino} methyl acetate Methanol of 620 mg In 10 ml solution. IM sodium hydroxide solution 3 
ml and THF 10 ml were added, and it stirred at the room temperature for 1 6 hours. It is IM 
hydrochloric acid aqueous solution to reaction mixture. 3 ml was added and the solvent was 
distilled off. Recrystallization is performed for the rough crystal obtained by washing residue 
with water from ethanol, and it is {N-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]-N- 
(1,2,3,4-tetrahydronaphthalene 1-yl) amino} acetic acid. 472 mg was obtained as a colorless 
crystal. 
[0075] 

The example 19 of manufacture 

cyclopentanone Acetic acid of 0.50 ml 5 ml solution — 2-methoxy ethylamine 0.32 ml and 
hydrogenation ~ doria ~ SETOKISHIHOU ~ base — sodium 1 .20 g was added and it stirred for 
30 minutes at the room temperature. Toluene was added to reaction mixture, IM sodium 
hydroxide solution was added to the residue obtained by distilling off a solvent, and ethyl acetate 
extracted. The saturation salt solution washed the organic layer and it dried with anhydrous 
magnesium sulfate. Crude N-(2-methoxy ethyl) cyclopentyl amine produced by distilling off a 
solvent, and 6-(3,4-dimethoxyphenyl) pyridine- 2-carboxyUc acid Using 400 mg, by the same 
method as the example 5 of manufacture. N-cyclopentyl 6-(3,4-dimethoxyphenyl)-N-(2-methoxy 
ethyl) pyridine- 2-carboxamide 215 mg was obtained as a colorless oily matter. 
The example 20 of manufacture 

2-chloro-6-(4-t-butoxycarbo NIRUPI perazine 1-yl) pyrazine 0.71 g was stirred for 7 hours 
among 4M chloride-ethyl acetate solution 1 5 ml and under the room temperature. The solvent 
was distilled off and the rougli product of the 2-chloro-6-(piperazine 1 -yl) pyrazine 
hydrochloride was obtained. The rough product and 6-(3,4-dimethoxyphenyl) pyridine- 2- 
carboxylic acid 0.62 g which were obtained by the same method as the example 5 of 
manufacture. 2-chloro-6-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} 
pyrazine 594 mg was obtained as a light yellow crystal. 
[0076] 

The example 21 of manufacture 

m-chloroperbenzoic acid 195 mg was added to the dichloromethane 10 ml solution of l-[6-(3,4~ 
dimethoxyphenyl) pyridine- 2-carbonyl]-4-(pyridin-4-yl) piperazine 353 mg, and it stirred at 5 
** for 1 hour. Sodium subsulfite solution was added to reaction mixture, and chloroform 
extracted. Water and a saturation salt solution washed the organic layer, it ranked second and the 
solvent was distilled off after desiccation with magnesium sulfate. Silica gel column 
chromatography (chloroform methanol) refines residue, and, subsequently it is recrystallized 
(ethanol ethyl acetate), l-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]-4-(l -oxide pyridin-4- 
yl) piperazine 1 .5 hydrates 294 mg was obtained as a light yellow crystal. 
The example 22 of manufacture 

It is antmionium chloride to ethanol 70 ml of l-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]- 
4-(4-nitrophenyl) piperazine 2.5 g, and a water 25 ml mixed solution. 0.15 g and reduced iron 3.1 
g was added and heating flowing back was carried out for 2 hours. Reaction mixture was filtered 
using cerite, saturated sodium bicarbonate solution was added to the residue obtained by carrying 
out vacuum concentration of the filtrate, and chloroform extracted. The saturation salt solution 
washed the organic layer and the solvent was distilled off after desiccation with anhydrous 



sodium sulfate. Silica gel column chromatography (chloroform methanol) refines residue, It is 
made to crystallize fix)m acetonitrile ethyl acetate, and is a l-[6-(3,4-din!iethoxyphenyl) pyridine- 
2-carbonyl]-4-(4-aminophenyl) piperazine. 2.1 g was obtained as a light pink crystal. 
[0077] 

The example 23 of manufacture 

1 .6 M n-butyl lithium / n-hexane solution 1 .75 ml was added to the THF 1 0 ml solution of 6- 
bromo-2,3-dihydro-I,4-benzodioxine 500 mg at -78 **. -After stirring at 78 ** for 1 hour, it 
stirred for 15 hours, having added trimethyl borate 0.78 ml and carrying out temperature up to a 
room temperature gradually. Distill off the solvent of reaction mixture and residue is dissolved in 
dimethoxyethane 10 ml, Ethanol 2 ml, N-(Indang 1 -yl)-6-bromopyridine- 2-carboxamide 500 
mg, Palladium acetate (II) 30 mg, triphenyl phosphine 1 50 mg and sodium carbonate Water of 
335 mg 2 ml solution was added and heating flowing back was carried out for 5 hours. Ethyl 
acetate was added to the residue produced by distilling off a solvent after filtering out an 
insoluble matter, and the solvent was distilled off after washing with saturated sodium 
bicarbonate water and a saturation salt solution. Silica gel column chromatography (hexane-ethyl 
acetate) refines residue, and also it recrystallizes [ diisopropyl ether / ethyl acetate ], 6-(2,3- 
dihydro-1 ,4-benzodioxine 6-yl)-N-(Indang 1-yl) pyridine- 2-carboxamide 320 mg was obtained 
as a colorless crystal. 
The example 24 of manufacture 

6-(4-hydroxy-3-methoxypheny)-N-Indang 1-yl pyridine- 2-carboxamide In the DMF 5 ml 
solution of 320 mg. The bottom of ice-cooling, dimethylamine hydrochloride (2-chloroethyl) 200 
mg and 60% sodium hydride 91 mg was added and it stirred for 1 .5 days at the oil bath 
temperature of 80 **. Water was added to the residue obtained by distilling off a solvent, and 
ethyl acetate extracted. The saturation salt solution washed the organic layer and the solvent was 
distilled off after desiccation with anhydrous magnesium sulfate. Silica gel column 
chromatography (chloroform - chloroform methanol) refines residue, and it is a blackish brown 
oily matter. 106 mg was obtained. It is ethanol about this compound. It dissolves in 2 ml and is 
fiimaric acid. It recrystallizes [ ethyl acetate / ethanol ], after adding 28 mg and considering it as 
fumaric acid chloride, 6~[ [4-(2-dimethylamino ethoxy)-3-methoxypheny] ] N-Indang 1-yl 
pyridine- 2-carboxamide 1 fiimaric acid chloride 104 mg was obtained as a colorless crjfstal. 
[0078] 

The example 25 of manufacture 

6-(4-hydroxy-3-methoxypheny)-N-Indang 1-yl pyridine- 2-carboxamide 2-butanone of 310 mg 
In 10 ml solution. 3-chloromethyl pyridinehydrochloride 170 mg and potassium carbonate 276 
mg were added, and it stirred at the oil bath temperature of 60 ** for 13 hours, and also stirred 
for one day at the oil bath temperature of 80 **. Water was added to the residue obtained by 
distilling off the solvent of reaction mixture, and ethyl acetate extracted. The saturation salt 
solution washed the organic layer, it dried with anhydrous magnesium sul (ate, and the solvent 
was distilled off Silica gel column chromatography (hexane-ethyl acetate - chloroform 
methanol) refines residue, and also it recrystallizes [ diisopropyl ether / ethyl acetate ], N-Indang 
1-yl- 6-[3-methoxy-4-(pyridin-3-ylmethoxy) phenyl] pyridine- 2-carboxamide 1 10 mg was 
obtained as a colorless crystal. 
The example 26 of manufacmre 

It is ethyl bromoacetate to THF 10 ml of 6-(3-hydroxy-4-methoxypheny)-N-(lndang 1-yi) 
pyridine- 2-carboxamide 360 mg, and a DMF 10 ml solution. 120 mg and potassium carbonate 
690 mg is added, It stirred at 50 ** for 5 hours. After distilling off a solvent, water was added 
and ethyl acetate extracted. Water and a saturation salt solution washed the organic layer, and the 
after-desiccation solvent was distilled off with magnesium sulfate. It is IM sodium hydroxide 
solution to the ethanol 10 ml solution of the obtained rough product. 7 ml was added and it was 



made to react at a room temperature for 2 hours. IM hydrochloric acid aqueous solution was 
added to reaction mixture, and ethyl acetate extracted. Water and a saturation salt solution 
washed the organic layer, and the solvent was distilled off after desiccation with anhydrous 
magnesium sulfate. Residue is ******ed from ethyl acetate diethylether and it is {5-[6-(Indang 
1-yl carbamoyl) p3Tidin-2-yl]-2-methoxy phenoxy} acetic acid. 245 mg was obtained as a 
colorless crystal. 
[0079] 

The example 27 of manufacture 

6-(3-hydroxy-4-methoxypheny)-N-(Indang 1-yl) pyridine- 2-carboxamide It is a chloridation 2- 
dimethylaminoethyl hydrochloride to THF 10ml of 360 mg, and a DMF 10 ml solution. 144 mg 
and potassium carbonate 690 mg. In addition, it stirred at 50 ** for 5 hours. After distilling off a 
solvent, water was added and ethyl acetate extracted. Water and a saturation salt solution washed 
the organic layer, and the solvent was distilled off after desiccation with anhydrous magnesium 
sulfate. After crystallizing residue by diethylether, it recrystallizes [ diethylether / ethanol ], and 
it is 6-[3-(2-dimethoxy arainoethoxy)-4-methoxypheny]-N-(Indang 1-yl) pyridine- 2- 
carboxamide. 1 10 mg was obtained as a colorless crystal. 
The example 28 of manufacture 

6-(3-amino-4-methoxypheny)-N-Indang 1-yl pyridine- 2-carboxamide 1.00 g of pyridine To 15 
ml solution, they are the bottom of ice-cooling, and an acetyl chloride. Methylene chloride of 
0.22 ml 5 ml solution was added. The solvent was distilled off after 1.5-hour stirring at the room 
temperature, water was added to residue, and ethyl acetate extracted. Water and a saturation salt 
solution washed the organic layer, and the solvent was distilled off after desiccation with 
anhydrous magnesiimi sulfate. Residue is ******ed from ethanol and it is 6-(3-acetylaniino 4- 
methoxypheny)-N-Indang 1-yl pyridine- 2-carboxamide. 829 mg was obtained as a colorless 
crystal. 
[0080] 

The example 29 of manufacture 

6-(3-ethyl-4-vinylphenyl)-N-Indang 1-yl pyridine- 2-carboxamide Ethanol of 205 mg To 5 ml 
solution, it is 10% palladium carbon. 30 mg was added and it stirred at the room temperature 
under the hydrogen atmosphere of ordinary pressure for 17 hours. An insoluble matter is filtered 
out, silica gel column chromatography (hexane-ethyl acetate) refines the residue which might be 
distilled off in the solvent, and it is 6-(3,4-diethylphenyl)-N-Indang 1-yl pyridine- 2- 
carboxamide. 186 mg was obtained as a colorless oily matter. 
The example 30 of manufacture 

6-(3-amino-4-methoxypheny)-N-Indang 1-yl pyridine- 2-carboxamide 0.75 g of ethanol To 10 
ml solution, it is IH-benzotriazol 1 -methanol. 312 mg was added and it stirred under the room 
temperature for 19 hours. Separate the depositing yellow solid, THF 5 ml is made suspended, 
and it is sodium borohydride. 74 mg was added. Saturated sodium bicarbonate solution was 
violently added after stirring under the room temperature for 1 .5 hours, and chloroform 
extracted. Water and a saturation salt solution washed the organic layer, and the solvent was 
distilled off after desiccation with anhydrous magnesium sulfate. In ethanol the compound 
obtained by silica gel column chromatography (hexane-ethyl acetate) refining residue as an 
oxalate, N-Indang 1-yl- 6-(4-methoxy-3 -methyl amino phenyl) pyridine- 2-carboxamide 1 oxalate 
monohydrate 30 mg was obtained as a colorless crystal. 
[0081] 

The example 3 1 of manufacture 

6-(4-methoxy-3-nitrophenyl)-N-Indang 1-yl pyridine- 2-carboxamide 0.3 7-g THF 5 ml and 
methanol To 5 ml solution, it is 10% palladium carbon, 0.40 g was added and it stirred in a 
hydrogen atmosphere. 65 After hydrogen consumption of ml, 37% formaldehyde solution 1.96 



ml and acetic acid 3 ml was added and it stirred at the bottom room temperature of a hydrogen 
atmosphere. Cerite filtration of the reaction mixture was carried out, sodium bicarbonate solution 
was added to filtrate, and ethyl acetate extracted. Water and a saturation salt solution washed the 
organic layer, and the solvent was distilled off after desiccation with anhydrous magnesium 
sulfate. Add 4M hydrogen chloride / ethyl acetate solution to residue, and heat diisopropyl ether 
washes the residue produced by distilling off a solvent, 6-(4-methoxy-3-dimethylaminophenyl)- 
N-Indang 1-yl pyridine- 2-carboxamide A little salt acid chloride Dihydrate 101 mg was 
obtained as a li^t brown crystal. 
The example 32 of manufacture 

l-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine A little salt acid chloride Ethanol 
of 327 mg To 6 ml solution, it is triethylamine. 0.28 ml and 2,4-dichloropyrimidine 148 mg was 
added and it stirred at the oil bath temperature of 90 for 2 hours. After distilling off a solvent, 
water was added and chloroform extracted. The organic layer was washed with water and the 
solvent was distilled off after desiccation with anhydrous magnesium sulfate. Silica gel column 
chromatography (hexane-ethyl acetate) refines residue, and also it recrystallizes [ diisopropyl 
ether / acetonitrile ], 2-chloro-4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1- 
yl} pyrimidine Monohydrate 70 mg was obtained as a colorless crystal. 
[0082] 

The example 33 of manufacture 

4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} benzoic acid CDI 63 mg 
was added to the THF 5 ml solution of 171 mg, and it stirred at 60 **. Furthermore, CDI 52 mg 
was stirred at 60 ** [ times / 2 ] for a total of 24 hours. They are after cooling and an ammonia 
solution to a room temperature about reaction mixture. 0.25 ml is added, and it stirs at a room 
temperature for 6 hours, and also is an ammonia solution. 0.5 ml was added and it stirred at the 
room temperature. The precipitated rough crystal was separated, it recrystallized [ methanol / 
THF ], and 4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} 
BENZAMIDO 68 mg was obtained as a colorless crystal. 
The example 34 of manufacture 

4-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenyl carbamoyl) 
piperidine- 1 -carboxylic acid Benzyl Ethanol of 1 59 mg To the mixed solution of 8 ml and THF 
8 ml, under argon atmosphere. Palladium carbon 1 8 mg was added 10%. It filtered after stirring 
imder an ordinary pressure hydrogen atmosphere for 2 hours using cerite at the room 
temperature, and vacuum concentration of the filtrate was carried out. Silica gel column 
chromatography (chloroform methanol ammonia solution) refines residue, and it crystallizes 
firom acetonitrile, 4'-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} 
piperidine- 4-carboxyanilide 70 mg was obtained as a colorless crystal. 
[0083] 

The example 35 of manufactur e 

Trifluoroacetic acid 5 ml was added to 5 ml of chloroform solution of l-(benzofiiran-5-yl)-4-(t- 
butoxycarbonyl) piperazine 1.20 g at 0 **, and it stirred for 1 hour, after carrying out 
temperature up to a room temperature. 1 After M sodium hydroxide solution neutralized, 
chloroform extracted. The saturation salt solution washed the organic layer. It is made below to 
be the same as that of the example 5 of manufacture after desiccation using 500 mg among 1- 
(benzofuran-5-yI) piperazine 910 mg produced by distilling off a solvent with anhydrous 
magnesium sulfate, l-(benzofuran-5-yl)-4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] 
piperazine 420 mg was obtained as a colorless crystal. 
The example 36 of manufacture 

In the DMF 3 ml solution of l-(4-aminophenyl)-4-[6-(3,4-dimethoxyphenyl) pyridine- 2- 
carbonyl] piperazine 355 mg. l-chloro-2-(2-chloroethoxy) ethane 130 mg, sodium iodide 77 mg 



and potassium carbonate 249 mg was added and it stirred at 100 ** overnight. The reaction 
solution was condensed under decompression after cooling to the room temperature, water was 
added, and chloroform extracted. The saturation salt solution washed the organic layer and the 
solvent was distilled off after desiccation with anhydrous sodium sulfate. Silica gel column 
chromatography (chloroform methanol) refines residue, and it crystallizes from ethanol 
diethylether, 4-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenyl) 
morpholine 210 mg was obtained as a yellow crystal. 
[0084] 

The example 37 of manufacture 

To the THF 2.5 ml solution of l-(4-aminophenyl)-4-[6-(3,4-dimethoxyphenyl) pyridine- 2- 
carbonyl] piperazine 21 1 mg, it is methanesulfonyl chloride. 63.5 mg and triethylamine 76.8 mul 
were added, and it stirred overnight [ bottom of room temperature ]. Methanesulfonyl chloride 79 
mg and triethylamine 103 mul was stirred at the room temperature [ times / 2 ] for 3 hours. Water 
was added to reaction mixture and ethyl acetate extracted. The saturation salt solution washed 
the organic layer and the solvent was distilled off after desiccation with anhydrous sodium 
sulfate. Silica gel column chromatography (chloroform methanol) refines residue, and it 
crystallizes fi-om ethyl acetate diisopropyl ether, 4'-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2- 
carbonyl] piperazine 1-yl} methanesulfon anilide 175 mg was obtained as a light purple crystal. 
The example 38 of manufacture 

[(4- {4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazme 1-yl} benzoyl) amino] ethyl 
acetate Concentrated-hydrochloric-acid 0.8 ml was added to 233 mg, and it stirred overnight [ 
bottom of room temperature ]. Reaction mixture was crystallized from 2-propano rouge 
isopropyl ether after concentration under decompression, and [(4-{4-[6-(3,4-dimethoxyphenyl) 
pyridine- 2-carbonyl] piperazine 1 -yl} benzoyl) amino] acetate add chloride was separated. 
Filtrate is condensed under decompression, residue is crystallized fi-om hexane, and it is [(4-{4- 
[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine l-yl) benzoyl) amino] acetic acid. 1 
hydrate 88 mg was obtained as a light blackish brown crystal. 
[0085] 

The example 39 of manufacture 

1- (t-butoxycarbonyl) piperazine 2.00 g and potassium carbonate 2.00 g were added to the NMP 
7.5 ml solution of 2,5-dichloro pyrazine 1.51 g, and heating stirring was carried out at 100 ** for 
1 hour. It cooled to the room temperature, water was added, and ethyl acetate extracted. Water 
and a saturation salt solution washed the organic layer, and the after-desiccation solvent was 
distilled off with anhydrous magnesium sulfate. Silica gel column chromatography (chloroform 
methanol) refined residue, and the 2-chloro-5-(4-t-butoxycarbo NIRUPI perazine 1-yI) pyrazine 
of 2.73 g was obtained. 2-chloro-5-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] 
piperazine 1-yl} pyrazine was obtained as a colorless crystal like the example 35 of manufacture 
below using this. 

The example 40 of manufacture 

2- chloro-4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} pyrimidine One 
hydrate Methanol of 460 mg In 20 ml solution. 10% palladium carbon 150 mg was added and it 
stirred at the room temperature under an ordinary pressure hydrogen atmosphere for 23 hours. 
Fiher out an insoluble matter, and silica gel column chromatography (chloroform methanol) 
refines the residue which might be distilled off in the solvent, and also it recrystalKzes [ 
diisopropyl ether / acetonitrile ], 4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 
1-yl} pyrimidine 83 mg was obtained as a colorless crystal. 

[0086] 

The example 41 of manufacture 

4-[6-(3,4-dimethoxyphenyl) pyridine- 2-caibonyl]-l-(4-hydroxyphenyl) piperazine To 297 mg, it 



is the [1,3] dioxolane 2. - One 623 mg and potassium carbonate 147 mg were added, and it half[ 
1 hour and ] -stirred at 100 **. Water was added after cooling and to reaction mixture to the room 
temperature, and IM chloride was added to the pan. Saturated sodium bicarbonate solution 
neutralized and chloroform extracted. The saturation salt solution washed the organic layer and 
the solvent was distilled off after desiccation with anhydrous sodium sulfate. Silica gel colunm 
chromatography (chloroform methanol) refines residue, and it recrystallizes [ ethyl acetate ], 2- 
(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) ethanol 41 mg 
was obtained as a light yellow crystal. 
The example 42 of manufacture 

6-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} pyridin-3-oar In the DMF 
5 ml solution of 213 mg. The bottom of ice-cooling, dimethylamine (2-chloroethyl) 
Hydrochloride 81 mg and 60% sodium hydride 43 mg was added. After 1-hour stirring and water 
were added at the oil bath temperature of 70 **, and ethyl acetate extracted. The saturation salt 
solution washed the organic layer and the solvent was distilled off after desiccation with 
anhydrous sodium sulfate. The output (110 mg) which refined and obtained residue with silica 
gel column chromatography (chloroform - chloroform methanol) is dissolved in ethanol, Oxalic 
acid It recrystallizes [ ethanol ], after adding 40 mg and considering it as an oxalate, A l-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl]-4-[5-(2-dimethylamino ethoxy)-2-pyridyl] piperazine 2 
oxalate 81 mg was obtained as a colorless crystal. 
[0087] 

The example 43 of manufacture 

4-[2-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenoxy) ethyl] 
piperazine 1-carboxylic acid t-butyl Chloroform of 270 mg 3 ml solution - 4M hydrogen 
chloride / ethyl acetate solution . 0.427 ml was added and it stirred at the room temperature for 
two days. Furthermore, they are chloroform 2 ml, and 4M hydrogen chloride / ethyl acetate 
solution. 1 ml was added and it stirred at the room temperature overnight. Add ethanol to 
reaction mixture, separate a rough crystal, and it recrystallizes [ methanol ], l-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] -4- [4-(2-piperazine 1-yl ethoxy) phenyl] piperazine Four 
hydrochlorides 3 hydrate 1 14 mg was obtained as a light yellow crystal. 
The example 44 of manufacture 

(**)-trans-l-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]-2,5-dimethyl 4-(4-nitrophenyl) 
piperazine ethanol 37 ml of 1 .42 g, and a water 13 ml mixed solution — ammonium chloride . 
0.16 g and reduced iron 1 .66 g was added and heating flowing back was carried out for 0.5 hour. 
Reaction mixture was filtered using cerite, saturated sodium bicarbonate solution was added to 
the residue obtained by carrying out vacuum concentration of the filtrate, and chloroform 
extracted. The saturation salt solution washed the organic layer and the solvent was distilled off 
after desiccation with anhydrous magnesium sulfate. The compound obtained by silica gel 
column chromatography (chloroform methanol) refining residue was processed with 4M 
hydrogen chloride / ethyl acetate solution, and the solvent was distilled off after salt formation, 
ethyl acetate washes residue ~ (**)-trans-4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl]- 
2,5-dimethylpiperazine 1-yl} aniline Two hydrochlorides Two hydrates 582 mg was obtained as 
a light yellow crystal. 
The examples 45-217 of manufacture 

The compound of the examples 45-217 of manufacture shown in the after-mentioned tables 1-17 
was obtained hke the method of the above-mentioned example of manufeicture, respectively. The 
structure and physicochemical data of a compound of the examples 1-217 of manufacture are 
shown in Tables 1-17. 
[0088] 

Example 5 (manufacture of alpha type crystal of compoimd A) 



Crude 4-{4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenyl) 
morpholine (compound A) Ethyl acetate 60 ml was added to 5.0 g, and it heated and dissolved to 
near flowing-back temperature under stirring. Subsequently, activated carbon 1 .0 g was added, 
and also it filtered after stirring. Residue was washed by ethyl acetate 5 ml. After dissolving the 
crystal which heated filtrate and deposited, it cooled radiationally and stirred at 30 all night, 
and also it cooled and stirred at 0 ** for 4 hours. Reduced pressure drying of the precipitated 
crystal was separated and carried out, and alpha type crystal 3.97 g was obtained. 
Example 6 (manufacture of beta type crystal of compound A) 

Crude compound A Methanol 1 3 ml and acetone 8 ml were added to 2.5 g, and it heated and 
dissolved to near flowing-back temperature under stirring. Subsequently, activated carbon 0.5 g 
was added, and also it filtered after stirring. Residue was washed by methanol 3 ml. A little alpha 
type crystals were added as seed crystal after dissolving the crystal which heated filtrate and 
deposited, stirring. Under stirring, it cooled gradually and the crystal which stirred all night and 
deposited at 0 ** was separated, with methanol, after washing, reduced pressure drying was 
carried out and crystal mixture 1 .95 g of alpha type crystal and beta type crystal was obtained. 
Using 1 .0 g of the obtained crystal mixture, methanol 5 ml and acetone 2 mi were added, and, 
subsequently it stirred at 12 hours and also 1 ** at 20 by 45 ** for 12 hours for 12 hours. The 
crystal was separated, with methanol, after washing, reduced pressure drying was carried out and 
beta type crystal 0.9 g was obtained. 

Example 7 (manufacture of beta type crystal of compound A) 

Compound A Ethanol 2680 ml and ethyl acetate 980 ml were added to 380.10 g. It heated and 
dissolved to near flowing-back temperature under stirring, and filtered at the time of heat. The 
filter paper and the filter were washed by ethyl acetate 100 ml, and were set by previous filtrate. 
A little beta type crystals were added as seed crystal after dissolving the crystal which heated 
filtrate and deposited, stirring at 65-70 **. It stirred at 40 ** after cooling gradually ail night, and 
stirred at 0 ** after cooling fiirther gradually all night. The precipitated crystal was separated, by 
ethanol, after washing, reduced pressure drying was carried out and beta type crystal 359.85 g 
was obtained. 
[Table 1] 



Ex 


Syn 




Dat 


Sal 


4 


4 


J — ( W-Rn 


NMRi: 13.41 (IH, s), 5.06 (iH, dd, J== 
9.3, 7.4Hz), 3.99 (3H, s); MP: 159-161 




5 


5 




NMRi: 8.58 (2H, d, J=4.3 Hz), 8.11 
(IH, dd, J=7.8, l.OHz), 3.95 (3H, s) 
MP: 184-187 




6 


6 


-C(Ph)2C02H 


NMR2: 8.03(lH,t, J=7.8 Hz), 7.12 
(IH, d, J=8.4 Hz), 3.94 (3H, s); MP: 
209-212 




7 


7 




NMR2: 10.05 (iH, s), 6.44 (iH, q, J= 
9.2 Hz), 3.88 (3H, s), 3.85 (3H, s); MP: 
131-133 




8 


8 


MeO^r /=, 


iVMKZ- b. iZ \Li±, a, ti— o.o riz), o.oo 
(3H, s). 3.84 (3H, s), 3.83 (3H, s); MP: 
172-174 


HCl 


9 


9 




NMR2: 8.20 (IH, d, J=7.8 Hz), 3.91 
(3H, s), 2.23-2.17 (2H,m); MP: 
195-203 


Fum 
1.5 H2O 


10 


10 


Ph 
XjNMe 


NMR2: 8.19 (IH, d, J=8.3Hz), 3.92 
(3H, s), 2.43(3H,s); MP: 197-201 


Fum 


11 


n 


Me y — V 
,.)(_N-Bn 


NMR2: 7.91 (IH, d, J=:7.3 Hz), 4,13 
(2H, s), 3.91 (3H, s); MP: 170-172 


Ox 


12 


12 


X_N-Bn 


NMR2: 8.04 (IH, t, J=7.8 Hz), 3.89 
(3H, sX 2.76 (2H, m); MR: 112-116 


2 Fum 
H2O 


13 


13 




NMRi: 3.99 (3H, s), 3.84 (2H. d. J- 
5.8Hz), 8.52 (2H,s); MP: 120-122 




14 


14 


HO 


NMR2: 8.79 (IH, s), 3.90 (3H, s), 3.85 
(3H, sX 3.64 (2H, s); MP: 19M92 


H2O 


15 


15 


-OBn 


NMRi: 7.81 (IH. dd, J=7.8, 1.0 Hz), 
5.10 (2H, s), 3.94 (3H, s): Mp: 111-112 




16 


16 


-OH 


NMR2: 7.99(1H, t, J=7.8Hz), 7.05 
(IH. d, J=8.3 Hz), 3.91 {3H, s); MP: 
170-173 




17 


17 




NMRi: 8.11 (IH, dd, J=7.8, 1.0 HzX 
6,34 (IH, d, J=7.3Hz), 3.95 (3H. s) 
MP: 176- 179 





[0089] 
[Table 2] 



45 


2 




JNMrti' /.dy Uxl, a, J— 7.4 riz;, 5.70 
(IH, dd, J=16.1 Hz, 7.8 Hz), 3.90 (3H, 
s);MP: 120-122 




46 


2 


N-N 


NMRi: 7.52 (IH, s), 4.47 (2H, s), 3.34 
(3H, s); MP: 146-148 




47 


2 


Ph r^O 


NMR2: 8.18 (IH, d, J^7.8Hz), 3.93 
(3H, s), 3.60-3.5l(4H,in); MP: 163-166 


Fum 
MeCN 


48 


2 


X_^N-Bn 


NMRi: 7.61 (IH, dd, J=8.3, 2.0 Hz), 
3.99 (3H, s), 3.53 <2H, s); MP: 177-179 




49 


2 


Ph 
^C02Me 


F:407 




50 


18 




NMR2: 8.05 (IH, t, J=7.8Hz), 570 
(IH, d, J=8.3Hz), 3.91 (3H, s); MP: 
224-226 




51 


2 




F: 483 




52 


18 




NMR2: 12.93 (IH, s), 6.46(1H, d, 
J=8.8Hz), 3.88 (3H, s); MP: 208-209 




53 


5 


Ph 


F:421 




54 


18 


Ph 


NMR2: 8.03 (IH, t, J=7.8 Hz), 3.93 
(3H, s), 3.07 (IH, dd, J=16.1, 6.9 Hz); 
MP: 181-182 




55 


5 


Ph M 


NMR2: 5.61 (lH,d.J=7.8Hz), 3.92 (3H, 
s), 2.36 (6H,s); MP: 185-187 


1.5 Fum 


56 


5 


^OPh 


NMR2: 8.16 (lH,4J=7.8Hz), 3.83 (6H, 
s), 2.28 (3H,s); MP: 206-209 


2 Fum 


57 


5 


^OPh 


NMR2: 8.17 (lH,d,J^7.3Hz), 4.31-4.27 
(2H,m) 3.84 (6H, s); MP: 141-142 


Ox 


58 


5 




NMR2: 6.46 (IH, d, J= 8.8 Hz), 3.89 
(3H, s), 3.83 (3H, s); MP: 138-139 




59 


5 




NMR2: 7.12 (IH, d, J= 8.3 Hz), 6.63 
(IH, d, J= 7.6 Hz), 3.94 (3H, s), 3.85 
(3H, s); MP: 126-126 




60 


5 




F: 532 





[0090] 
[Table 3] 



61 


5 


P 

' SMe 


NMEi: 8,10 (iH, d, J=7.9 Hz), 4.00 
(3H, s), 3.06 (IH, m); MP: 112-113 




62 


2 




NMRi: 7.02 (IH, d, J=a4 Hz}, 4.00 
(3H. s), 3.51 (2H, s) 




63 


18 




NMR2: 12.52 (lH,s),7.35-7.23 (5H. 
m). 3.93 (3H, s); MP: 237-240 




64 


5 




NMRl: 4.03 (3H, s), 3.70-3.68 (4H, 
m), 2.16-2.12 (2H,ni); MP: 212-214 




65 


5 




NMR2: 7.86 (IH. dd, J=7.3,1.9 Hz), 
4.28(2H,d,J=5.4Hz), 3.91 (3H, s); 
MP:170-173 


Ox 


66 


5 


Ph N=\ 


NMRi: 7.92 (IH, d, J=2.0 Hz). 6.36 
(IH, d, J=7.3Hz). 4.13 (3H,s); 
MP: 167-169 




67 


25 




NMRi: 7.03 (IH, d, J=8.3Hz), 3.99 
(3H, s), 3.54 (2H,s); MP: 189-190 




68 


10 


^X^N-CH^-cHex 


NMRi: 8.02 (IH, dd, J=6.8, 1.9 Hz), 
4.00 (3H, s), 2.14 (2H, d, J=6.9Hz); 
MP: 148-150 




69 


1 


Ph 


NMR2: 8.02 (IH, m), 5.20 (IH, td, J= 
8.8, 5.4 Hz), 3.93 (3H, s); MP: 169-171 


Ox 


70 


5 




NMRi: 6.98 (lH,d,J=8.8Hz), 6.40 
(lH,d,J=7.9Hz). 3.95 (3H,s,); MP: 
144-146 





[0091] 
[Table 4] 



Ex 


Syn 






Dat 


Sal 


18 


18 




-CH2CO2H 


F- 447 

MP: 187-188 




19 


19 


-(CH2)20Me 


0 


NMRi: 7.85 (IH, t, J=7.8 
Hz), 3.94 (3H, s), 3.59 (2H, 
t, J=6.4 Hz); F: 385 





[0092] 
[Table 5] 



71 


19 




-iBu 


NMR2: 3.83 (3H, s), 3.06- 
2.98 (3H,m) 0.72 (3H,d, J= 
fi RVif)' MP: 1S7-1<*2 

V.OXJ.Z*/j IVJLJT ' XO 1 J.i7i£i 


Ox 


72 


19 






F: 468 

MP: 164-166 


Ox 


73 


19 


to 


-jOn 


F: 631 

MP: 137-138 




74 


2 


6o 


-CH2C02Me 


F: 461 




75 


2 


6o 




NMREdaCC): 7.50 (lH,dd, 
J= 6.3, l.OHz), 5.40(lH,mX 
3.82 (3H, s);MP: 125-127 




76 


19 


6o 




F: 481; MP: 139-141 




77 


19 


6o 




F: 530; MP: 148-150 




78 


21 


6o 




F: 496; MP: 153- 154 




79 


19 


CD 




El: 513; MP: 133-134 




80 


19 


6d 


r^NMe 


F: 678; MP: 161-164 




81 


19 
& 
18 


cio 




F: 552; MP: 117-120 




82 


5 


-{CH2)20Me 


0 


NMRi: 7.81 (IH, m), 3.95 
(3H, s), 3.68-3.83 (2H, m); 
F: 431 




83 


5 






NMR2(120°C): 7.05 (iH, d, 
J= 8.0 Hz), 4.61 (IH, brs), 
3.83 (6H, s); F: 531 




84 


5 


tio 


q /-A 
_J^^(_^^yJe 


F:529 

MP: 149- 153 


Ox 

1.5 H2O 



[0093] 
[Table 6] 



Ex 


Syn 


R 


Dat 


Sal 


2 


2 


4-OMe-Ph 


NMRi: 7.84 (IH, t, J=7.8 Hz), 3.96 
(3H, s), 3.78 (2H, s); MP: 169-172 




3 


3 




NMR2: 3.85(3H,s), 3.82(3H, s), 
3.13-3.16{4H,m), 2.79(6H,s); 
MP: 136- 137 


2 Ox 


20 


20 




NMR2: 8.32(1H, s), 7.90(1H, s), 3.88 
(3H, s), 3.83 {3H, s); MP:160-161 




21 


21 


4-NH2~Ph 


NMR2: 8.28-8.30 (2H, m), 3.87 (3H, 
s). 3.83 (3H, s); F: 421 


1.5 H2O 


22 


22 


4-AoPh 


NMR2; 4.62 (2H, br s), 3.85 (3H, s), 
2.98-3.03 (4H, m); MP: 164-165 




32 


32 




NMRi; 8.10 (IH, d, J^6.3 Hz), 6.98 
(IH. d, J=8.7 Hz), 6.43 (IH, d, J=6.3 
Hz); MP: 98-100 


H2O 


33 


33 


4-CONH2-Ph 


NMR2; 3.85 (3H, s), 7.03 (IH, br s), 
7.68-7.79 (5H, m); MP: 237-240 




34 


34 


XI A- 
^ NHCOn, NH 


NMR2: 1.44-1.54 (2H, m), 3.85 (3H, 
s), 9.59 (IH, s); MP: 217-219 




35 


35 




NMRi: 6.97 (lH,d,J=8.3Hz), 
6.69-6.71 (lH,ra), 3.20-3.30 (4H,m); 
MP: 176-178 




36 


36 




>iMR2: 3.69-3.73 (6H, m), 3.85 (3H, 
s), 6.85-6.91 (4H, m); MP: 129-130 




37 


37 




NMR2: 2.88 (3H, s), 3.82 (3H, s), 
9.28 (IH, s);MP: 168-170 




38 


38 




NMR2: 3.82 (3H, s), 8.55 (IH, t, 
J=5.8 Hz), 12.50 (IH. br s); MP: 
114-117 


H2O 


39 


39 




NMRi: 8.11 (lH,d,J=1.5Hz), 6.98 
(lH,d,J=8.3HzX 3.69-3.80 (4H,m); 
MP: 160-162 




40 


40 




NMRi: 8.63 (IH, s), 8.26 (IH, d, 
J=6.3 Hz), 6.98 (IH, d, J=8.3 Hz); 
MP: 138-139 





[0094] 



[Table 7] 



41 


41 


Tl 


NMR2: 3.65-3.72 (4H, m), 3.82 (3H, 
s), 4.80 (IH, t, J=5.4 Hz); MP: 
111-113 




42 


42 


^^0{CH2)2NMe2 


NMRi: 6.66 (IH, d, J=8.8 Hz), 3.97 
(3H, s), 3.95 (3H, s), 2.91 (6H, s)l 
Mp: 144-147 


2 Ox 


43 


43 




NMR2: 3.82 (3H, s), 3.84 (3H, s), 
7.68-7.72 (2H, m); Mp: 155-158 


4 HCl 
3H2O 


85 


2 




NMRi: 7.78(1H. dd, J= 8.3, 1.0 Hz), 
3.96(3H, s), 2.53(3H,s); MP: 161-163 




86 


5 




NMR2: 3.85(3H,s), 3.82(3H,s). 
3.05-3. 08(4H,m), 2.79{6H,s); MP: 
159-161 




87 


5 




NMR2: 8.36 (IH, d, J=0.9 Hz), 7.09 
(IH, d, J= 8.0 Hz), 3.86 (3H, s), 3.82 
(3H, s); MP: 122-124 




88 


5 




NMR2: 8.19 (2H, d, J= 5.9 Hz) 3.86 
(3H, s), 3.82 (3h', sj, 3.45-3.52 (4H, 
m); MP: 155-156 




89 


5 


2-Cl-4-OMe-Ph 


NMR2: 7.15 (iH, d, J = 9.0 Hz), 7.05 
(IH, d, J =3.0 Hz), 6.91 {IH, dd, J = 
9.0, 3.0 Hz); MP: 155-156 




90 


5 


4-CN-Ph 


NMR2: 8.06{lH,d,J=7.8Hz), 3.85 
(3H,s), 3.47-3.54(4H,m); MP: 146-148 




91 


5 


4-C02Et-Ph 


iNlViiAr^* o.OO'.axl, S/, 0.40 t5.!>lv4xl, Itl), 

1.29(3H, t.J=7.3Hz); MP: 112-114 




92 


10 


-CH2-(2-OH-3-OMe-Ph) 


NMRi: 7.54 {lH,dd, J=8.3. 2.0 Hz), 
3.78 (2H, s), 2.76-2.66 (4H,m); MP: 

LOO lOo 




93 


10 




NMRi: 6.97 (lH,d,J=8.3Hz), 3.98 
(3H, s), 2.09 (3H, s); MP: 120-122 




94 


5& 
20 


o 


NMR2: 3.86 (3H, s), 3.83 (3H, s), 
2.75 (3H, d, J== 4.4 Hz); F: 530 


2 HCl 
2H2O 


95 


5& 
20 


^"'^^CONH-{CH2)2NMe 


NMR2: 8.67 (IH, t, d= 5.4 Hz), 3.86 
{3H, s). 3.83 (3H, s), 2.82 (3H, s), 
2.80 (3H, s); F: 518 


2 HCl 
2 H2O 


96 


3 


4-NHAc-Ph 


NMR2: 1.99 (3H, s) 3.85 (3H s) 
9.71 (IH, s); MP: 201-203 




97 


3 


4-{NHC0-Ph)-Ph 


NMR2: 3.82 (3H, s), 6.98 (2H. d, 
J=^9.3 Hz), 10.07 (IH, s); MP: 
169-171 




98 


37 


4-(NHS02-Ph)-Ph 


NMR2: 3.82 (6H, s), 6.80-6.85 (2H, 
m). 9.85 (IH. s); MP: 187-189 





[0095] 
[Table 8] 



99 


5 


^^^^^NHCO-{CH2)2NEt2 


NMR2: 1.19 (6H, t, J=7.4 Hz), 
2.72-2.75 (2H, m), 10.02 (IH, s); MP: 
131-134 


Ox 


100 


18 


4-C02H-Ph 


NMI12: 3.86 {3H, s), 6.99 (2H, d, 
J=9.3 Hz), 12.32 (IH. br s); MP: 
209-211 




101 


5 


4-OH-Ph 


NMR2; 3.84 (3H, s), 6.82 (2H, d, 
J=8.8 H:^, 8.88 (IH, s); MF 177-179 




102 


5 


4-N02-Ph 


NMR2: 3.86 (3H, s), 7.04 (2H, d, 
J=9.2 Hz), 8.06-8,10 (3H, m); MP: 
142-144 




103 


5 


^OMe 


NMR1-- 7.05 (IH, d, J=9.8 Hz), 6.98 
(IH, d, J=a3 Hz), 6.89 (IH, d, J=9.3 
Hz), 4.04 (3H, s); MF 171-172 




104 


5 


N 


NMRi: 7.58 (IH, dd, J=8.3, 2.0 Hz), 
6.98 (IH, d, J=8.3 Hz), 3.85 (3H, s), 
3.40-3.28 (4H, m); MP: 158-159 




105 


5 




NMRi: 7.01 (lH,m), 6.98 (lH,d, 
J=8.3Hz), 3.56-3.61 (4H.m); MP: 

141-143 




106 


5 


3-Cl-4-OMe-Ph 


NMRi: 6.98 (lH,d,J=8.8Hz), 3.86 
(3H,s), 3.13-3.24 (4H,m); MP: 
158-159 




107 


5 




NMRi: 7.57 (IH, dd, J=8.3, 2.4 Hz), 
6.94 (IH, d, J=9.7 Hz), 3.86-3.74 
(4H, m); MP: 161 




108 


5 


4-Ac-3-CF3-Ph 


NMR2: 2.52 (3H, s), 3.82 (3H, s), 
7.83 (IH. d, J=8.7 Hz); MP: 142-143 




109 


5 


3-F-4-OMe-Ph 


NMRi: 6.97 (lH,d,J=8.3Hz), 3.85 
(3H,s), 3.13-3.24 (4H,m); MP: 
155-156 




110 


5 




NMRi: 6.97 (IH, d, J=8.7 Hz). 6.71 
(IH, d, J=8.8Hz), 3.90 (3H. s), 
3.24-3.11 (4H, m); MP: 179-181 




111 


5 




NMRi: 8.74 (IH, dd, J=4.4, 1.5 Hz). 
3.97 (3H, s), 3.95 (3H, s), 3.50-3.38 
(4H, m);MP: 144-145 




112 


5 




NMR2: 3.85 (3H, s), 4.03-4.21 (4H, 
m), 6.46-6.49 (2H. m); MP: 187-188 




113 


5 


4-S02NH2-Ph 


NMR2: 3.85 (3H, s), 7.05-7.10 (5H, 
m). 7.65 (2H, d, J=9.3 Hz); MP: 

213-214 




114 


3 


4-Ac-3-OH-Ph 


NMR2: 2.49 (3H, s), 3.86 (3H, s), 
12.76 (IH, s); MP: 135*137 





[0096] 
[Table 9] 



115 


5 




NTA/fDl- Q AO ^■\U A 7—1 O XT. A O fin 

jNiviKi- o.4o vixi, a, d— i.y tiz), o.yu 
(3H, s), 3.87-3.82 (4H, m); MP: 
162-163 




116 


18 




NMR2: 3.84 (3H, s), 4.58 (2H, s), 
12.90 (IH, brs); Mp: 143-145 


H2O 


117 


5 




XTTl JfO -i ' fi r\ A / 1 TJ JJ Toft TJf ^ r* f\0 

NMKl- 9.04 UH, d, tJ=2,9 Hz;, 6.98 
(IH, d, J=8.3 Hz). 6.61 (IH, d, J=9,2 
Hz); MP: 183-184 




118 


3 


^^^NHCO{CH2)2C02Me 


NMR2: 2.56-2.59 (4H, m), 3.59 (3H, 
s), 9,78 (IH, s);MP: 140-142 




119 


5 




NMRi: 6.52 (IH, d, J~8.3 Hz), 3.99 
(3H, s), 3.95 (3H, s), 3.75-3.68 (4H, 
in);MP: 107-109 




120 


5 




JNJVIKI- o.lo \ii±,a.,t}—J,Atiz), b.\)i 
(lH,d,J=8.3Hz), 3.55-3.64 (4H,m); 
MP: 140-142 




121 


5 




NMRi: 7.09-7.13 {lH,m), 6.98 (lH,d, 
J=8.3Hz), 3.79-3.83 (4H,m); MP: 
172-173 




122 


27 




NMR2: 1.71-1.76 (4H, m), 3.82 (3H, 
s), 4.26 (2H, t, J=4.9 Hz); MP: 
161-165 


1.5 Ox 


123 


35 


2-CM^c-Ph 


XNMJttX- LV'k\ltl,(X,t}—o.otiZ/fK).vi 

(lH,d, J=8.3Hz), 2.56 (3H,s); MP: 
164-165 




124 


18 


^^(CH2)2C02H 


J=7.4Hz), 2.73 {2H,t,J=7.6Hz); MP: 
169-171 




125 


18 




iNiviriiS- xji.OD vxAi, try, o.oo Mix, u, 
J=2.0 Hz), 7.09 (IH, d, J=8.3 Hz); 
MP: 220-222 




126 


5 




MMT?1 • a ftl ('1 W rl l—Ofi'H-A ^ Qft 

INiVlItJ.' O.Ol VJ.il, U., 0—£i,0 XIZ/, O.VO 

(3H, s), 3.95 (3H, s), 3.88 (3H, s); 
MP: 167-159 




127 


5 


^^'^CONHCHgCOgEt 


NMR2: 1.20 (3H, t, J=6.9 Hz), 3.82 
(3H, s), 8.63-8.66 (IH, m); MP: 83-85 




128 


18 




NMR2: 1.59-1.73 (4H, m), 3.85 (3H, 
s), 12.02 (IH, s); MP: 79-81 


H2O 


129 


18 


^^0(CH2)3C02H 


NMR2: 2.32-2.39 (2H, m), 3.85 (3H, 
s), 12.11 (IH, brs)jMP: 123-125 





[0097] 
[Table 10] 



130 


35 




NMRl^ 7.98 (lH,sX 6.98 (lH,d, 
J=8.3Hz), 3.28-3.41 {4H,m); MP: 
151-153 




131 


33 




iNMKZ- i.io \Lt±, or}, i.lo UM, or;, 
6.88 (IH, d, J=8.8 Hz), 3.87 (3H, s); 
MP: 243-244 




132 


18 


^0(CH2)5C02H 


NMR2: 1.36-1.44 (2IL m), 3.85 (3H, 
s), 11.98 (IH, s); Mp: 91-93 


H2O 


133 


3 


4-CH20H-Ph 


NMR2: 3.82 (3H, s), 4.39 (2H, d, 
J=5.9 Hz), 4.96 (IH, t, J=5.9 Hz): 
MP: 150-152 




134 


5 




NMRi: 8.41 (IH, s), 6.98 (IH, d, 
J-8.3 Hz), 3.98 (3H, s); MP: 119-120 




135 


27 


4-Ac-3-OMe-Ph 


NMR2: 2.44 (3H, s), 3.88 (3H, s), 
6.53 (IH, s);MP: 117-118 


0.5 H2O 


136 


5 


H H 


NMR2: 4.09 (2H, S), 10.23 (IH, s), 
16.22 (IH, br); MP: 217-219 


0.5 H2O 


137 


5 




LslVlXvX- D.OtJ \1X1, tlj O — 0*0 XiZ/j ^,UU 

(3H. s), 3.95 (3H, s), 3.75-3.66 (4H, 
m); MP: 144-145 




138 


5 


H 


NMRi: 7,32 (IH, d, J=8.8 Hz), 3.96 
(3H, s), 3.94 (3H, s), 3.31-3.18 (4H, 
m); MP: 193-194 




139 


5 




NMRi: 8.21 (IH, d, J=2.4 Hz), 3.98 
(3H, s), 3.95 (3H, a), 3.70-3.64 (4H, 
m); MP: 127-128 




140 


18 


^^NHCO(CH2)2C02H 


NMR2: 3.85 (3H, s), 9.75 (IH, s), 
12.09 (IH, br); MP: 167-170 




141 


18 


^^^0(CH2)gC02H 


NMR2: 1.28-1.43 (4H, m), 3.85 (3H, 
s), 11.97 (IH, br s); MP: 102-109 


H2O 


142 


5 




NMR2: 4.53 (IH, t, J=4.9 Hz), 3.88 
(3H, s), 3.83 (3H, s), 3.31-3.18 (4H, 
m), 2.81 (6H,.s); MP: 180-181 


1.5 Ox 


143 


5 


2-OMe-Ph 


NMR2: 3.79 (3H, s), 3,85 (3H, s), 




144 


5 


3-OMe-Ph 


NMR2: 3.72 (3H, s), 3.85 (3H, s), 
6.48-6.50 (IH, m); MP: 180-181 




145 


18 


\^0(CH2)3C02H 


NMR2: 1.91 (2H, quintet, J=6.8 Hz), 
3.85 (3H, s), 12.12 (IH, br s); MP: 
109-112 





[0098] 
[Table 11] 



146 


18 


-^Q.O(CH2),C02H 


NMR2: 1.60-1.75 (4H, m), 3.85 (3H, 
s), 12.03 (IH, br); MP: 119-120 


H2O 


147 


18 


x^O(CH,),CO,H 


NMR2: 1.37-1.45 (2H, m), 3.85 (3H, 
s), 11,98 <1H, s); MP: 97-99 




148 


18 




^^MR2: 11.97 (iH.s), 7.52 (lH,d, 
J=7.4Hz), 2.22 (2H,t,J=6.9Hz); MP: 
159-161 




149 


18 


^^^(CH2)3C02H 


NMR2: 6.13 (IH. d, J=7.3 Hz), 3.87 
(3H, s), 3.83 (3H, s). 2.21 (IH. t, 
J=7.6 Hz); MP: 182-185 




150 


18 


^^0(CH2)3CX)2H 


NMRi: 7.93 (IH, d, J=2.9 Hz), 3.97 
(3H, s), 3.94 (3H, s), 2.57 (iH, t, 
J=7.lHz);MP: 122-124 




151 


27 




NMR2: L22 (6H, t, J=7.3 Hz), 
3.45-3.48 (2H. m), 3.82 (3H, s); MP: 
97-99 


Ox 
H2O 


152 


18 


^^{CH2)2C02H 


NMRl: 6.97 (lH,d,J=8,8Hz), 6,63 
(lH,d, J=8.8Hz), 2.61 (2H,t, J=7.3Hz); 
MP: 190-191 




153 


18 




NMR2: 1.97 (2H, quintet, J=6,8 Hz), 
3.82 (3H, s), 12.11 (IH, s); MP: 
133-134 




154 


18 


0(CH2),C02H 


NMR2: 1.66-1,80 (4H. m), 3.82 (3H, 
s), 12.01 (IH, s);MP: 176-178 




155 


18 




NMR2: 1.42-1.50 (2H, m), 3.82 (3H, 
s), 12.11 (IH, br); MP: 129-130 




156 


18 


1 i 

^^(CH2),C02H 


NMRi: 6.96 (lH,d,J=8.3Hz). 6.62 
(lH,d,J-8.8Hz), 2.36 (2H,t. J=6.8Hz); 
MP: 158-160 




157 


33 


4-(C0NHMe)-Ph 


NMR2: 2.75 (3H, d, J=3.5 Hz), 3,85 
(3H, s), 8.13-8,18 (IH, m); MP: 
140-141 




158 


18 


^^0(CH2)3C02H 


NMRi: 7.14 (IH, d, J=8.8 Hz) 4.00 
(3H, s), 3.95 (3H, sj, 2.65 (lH,'t, 
J=7.1Hz); MP: 189-191 




159 


36 




NMR2: 1.45-1.52 (2H, m). 3.85 (3H, 
s), 6.83-6.88 (4H, m); MP: 135-137 


0.5 H2O 



[0099] 
[Table 12] 



160 


5 


4-NEt2-Ph 


NMR2: 1.30 (6H, t, J=7.0 Hz), 3.23 
(4H, q, J=7.0 Hz), 3.82 (3H, s); MP: 

84-87 




161 


33 


4-(CONMe2)-Ph 


NMR2: 2.95 (6H, s), 3.82 (3H, s), 
7.32 (2H, d, J=8.3 Hz); MP: 81-83 


H2O 


162 


27 


^^0{CH2)3NMe2 


XTTV/TDO- O on /'/2XJ U~. „\ O OK (OXJ ^\ 

JNMKZ- z.oU \bti, or s;, o.oo Voxl, 
6.85-6.95 (4H, m); F: 505 


Ox 
H2O 


163 


27 


f^NMe 


NMR2: 2.71 (3H, s), 3.82 (3H, s), 
4.04 (2H, t, J=5.3 Hz); MP: 183 (dec) 


Ox 
H2O 


164 


27 




NMR2: 1.33-1.42 (2H, m), 3.82 (3H, 
s), 4.52 (IH, d, J=3.9 Hz); MP: 
143-144 




165 


5 


^^0(CH2)2NMe2 


NMR2: 6.80 (IH, d, J=8.8 Hz), 3.85 
(3H, 8), 3.82 (3H, s>, 2.78 {oH, s), 
MP: 114-115 


Ox 
H2O 


166 


42 


Yi 


NMRi: 3.97 (3H, s). 3.95 (3H, s), 
o.oy o.o4 v4Jl1, m), l.U/ \K3tL, t, o~l.Z 
Hz); F: 520 


HCl 
2H2O 


167 


42 




NMR2: 7.28 (IH, d, J=1.9 Hz). 3.87 
voxi, Sj, o.oZ \oxi, S/, i.ov voxx, S/j 
MP: 195-198 


Ox 

0.5 H2O 


168 


42 




NMR2; 6.97 (IH, d, J=8.6 Hz), 4.71 
v2H, sj, 1.31 (3H, t, J=7.3 HzJ, MP- 
140-142 




169 


18 




NMR2: 4.74 (2H, s), 3.86 (3H. s), 

3.82 (3H, s), 3.35-3.25 (4H, m); MP: 
198-200 




170 


18 


^^^CC^OfCH ) CO H 


NMRi: 6.97 (iH, d, J=8.3 Hz), 3.96 
(3H, s), 3.94 (3H, s), 2.63 (2H, t. 
J=7.4 Hz); MP: 153-154 




171 


42 




NMR2: 7.35 (IH, dd, J=9.0, 3.4 Hz), 
4.19 (2H, t, J=5.4 His), 2.78*2.76 (4H. 
m); MP: 163-165 


Ox 

0.5 H2O 


172 


27 


N 


NMR2: 3.82 (3H, s), 5.09 (2H, s), 
6.94 (4H, s); MP: 137-139 




173 


27 




NMR2: 1.12-1.23 (2H, m), 3.82 (3H, 
s), 6.90-6.97 (4H, m); MP: 202-205 


Ox 

0.5 H2O 



[0100] 
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174 


27 




i.>iiviiV;i- /H. xo \xn, ur/, co^ii \on, a/, 
4.23 (2H, t, J=5.3 Hz), ; F: 533 


2 Ox 


175 


27 




4.00-4.02 (2H, m), ; MP: 104-108 




176 


27 




NMR2: 3.82 (3H, s), 5.12 (2H, s), 
6.93 (4H, s); MP: 140-142 




177 


42 




NMR2- 7.37 (IH, dd, J=8.8, 2.4 Hz), 
4.28 (2H, t, J=5.4 Hz), 3.85 (3H, s), 
3.82 (3H. s); MP: 167-173 


Ox 

0.5 H2O 


178 


18 




NMR2: 8.76 (iH, d, J=8.8 Hz), 3.86 
(3H, s), 3.83 (3H, s), 2.91 (3H, s); 
MP: 135-140 


2Ha 
2H2O 


179 


27 




NMB2: 5.06 (2H, s), 6.94 (4H, s), 
8.28 (IH, br s); MP: 147-148 




180 


27 




NMR2: 3.82 (3H, s), 5.05 (2H, s), 
8.19-8.23 (2H, m); MP: 182- 183 




181 


27 




NMB2: 3.82 <3H, s), 4.13-4.16 (2H, 
ra), 6.88-6.95 {4H, m); MP: 109-111 


1.5 Ox 


182 


27 




NMR2: 2.15-2.23 (2H, ra), 3.82 (3H, 
s), 6.96-7.02 (2H, m); MP: 213-217 


2HC1 
1.5 H2O 


183 


27 




NMR2: 3.28 (6H, s), 3.82 (3H, s), 
4.16 (2H, t, J=5.4 Hz); F: 579 


2 Ox 


184 


27 




JNIVlIt^- o.oZ \oxl, S/, 4.UU 4.UO v^ri, 

m), 6.86 (2H, d, J=8.8 H?); MP: 
106-109 


2 Ox 
2H2O 


185 


18 




NMR2: 1.93 (2H, t, J=6.9 Hz), 3.85 
(3H, s), 5.51 (IH, br); MP: 165-170 


3HC1 


186 


18 


^^NMe(CH2)3C02H 


NMR2: 2.79 {3H, br s), 3.85 {3H, s), 
12.06 (IH, s);MP: 138-139 


H2O 



[0101] 
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Ex 


Syn 




Dat 


Sal 


1 


1 


Ph 

/-< 
-N^NH 


NMR2: 7.63-7.73 (2H, m), 4.52 {IH, 
m), 2.77-3.33 (4H, m); MP: 180-181 


0.5 Fum 


44 


44 


Me 

Me 


NMR2: 8.09-7.93 (2H, m), 7.76-7.64 
(2H, m), 1.02 (3H, d, J=6.3 Hz); 
MP: 205-210 


2 HQ 
2H2O 


187 


5 


o 

~N_N-Q>-OMe 


MT\jTT?0' '7 AG (iU AA T — Q O On 
XNMiCZ- i,uo KLtlf aa, t) — 0.6, 6.0 

H3s), 6.98-6.94 (2H, m), 4.08-4.01 

(IH, m); MP: 147-148 




188 


1 




NMR2: 7.93 (IH, t, J=7.8 Hz), 3.86 
(3H, s), 2.09 (IH, m) 
MP: 173-176 (dec.) 


Fum 


189 


3 


Me 

Me 


NMR2: 1.10-1.13 (3H, m), 1.31-1.37 
(3H, m), 2.44 (3H, s); 'mP: 134-135 




190 


18 


Me 

7 — \ /=\ 

-^»w^-\>-(CH,)2C02H 
Me 


NMR2: 0.96-0.99 (3H, m), 3.82-3.84 
(6H, m), 7.05-7,11 (2H, m); MP- 
160-162 




191 


18 


Me 

7 — \ /=V 

Me 


NMR2: 0.95-0.98 (3H, m), 1.93-1.96 
(2H, m), 3.81-3.84 (6H, m); MP: 
124-127 


3H2O 


192 


5 


Me 

Me 


NMR2: 8.50 (IH, d, J=2.0 Hz), 3.83 
(3H, s), 3.82 (3H, s), 1.33-1.14 (6H, 
m); MP: 93-99 




193 


36 


Me^ 
Me 


NMRi: 7,87-7.66 (3H, m), 3.06-3.03 
(4H, m), 1.12-1.04 (3H, m); MP: 
167-172 




194 


21 




NMR2: 3.81 (3H, s), 5.24 (2H, s), 
8.58-8.60 (2H, m); MP: 171-171 





[0102] 
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195 


2 




NMRi: 7.86 (IH, t, J-7.8 Hz), 
4.71-4.65 {lH,m), 3.9i(3H,s); 
MP: 220-223 




196 


2 


Ph 


NMRi: 6.89 (IH, d, J=8.4Hz), 3.96 
(3H, s), 3.63(lH,s); MP: 162-164 




197 


2 




NMRi: 7.73 (iH, m), 3.92 (3H, s), 




198 


5 


C! 


NMRi: 7.74 (IH, dd, J=8.3, 1.0 Hz), 
4.68 (lH,m), 3.94 (3H,s); 
MP: 144-146 




199 


5 


X CO-NEtg 

cP 


NMRi: 7.78(1H, dd, J= 7.8, 0.9 Hz), 
3,95 (3H, s), 1.16 (3H, t, J=6.8Hz); 
F:480 




200 


5 


-r^N-Bn 


NMRi: 7.71 (IH, m), 3.94 (3H, s), 
2.86 (IH, m); F: 432 




201 


5 


<9 


NMR2: 3.01-3.12 (2H, m), 4.85-4.89 
(2H, m), 8.39-8.42 (IH, m); MP: 
77-79 





[0103] 
[Table 16] 



Ex 


Syn 






Dat 


Sal 


23 


23 






NMRl:7.77(lH.d4 J=7.8, 
1.0 Hz), 5.76(1H, q, J=8.3 
Hz), 4.29(4H, s); MP: 11 5-1 17 




24 


24 






NMR2: 8.00 (IH, dd, J= 7.8, 
1.0Hz),5.59{lH, q,J=8.3Hz), 
2.42 (6H, s);MP: 155-157 


Frnn 


25 


25 






NMR1: 7.80(1H, dd,J=7.8, 
l.OHz), 5.71(1H, q, J=7.8Hz), 
5.20 (2H, s);MP: 129-131 




26 


26 




H 


NMR2: 12.95 (0.4H,brs), 
5.60 (IH, q, J= 8.5 Hz), 3.83 
(3H, s); MP: 184-185 




27 


27 


MeO^ 


H 


NMR2: 5.59 (IH, q, J= 8.3 
Hz), 3.81 (3H, s), 2.20 (6H, 
s); MP: 121-122 




28 


28 


MeO^ 


H ^ 


NMR2: 7.13 (]H,d,J= 8.8 
Hz), 5.60 (IH, q, J= 8.3 Hz), 
3.88 (3H, s), 2.1 1 (3H, s); 
MP: 175-176 * 




29 


29 




H W 


NMR1:7.91 (lH,t,J=7.8 
Hz), 5.73 (IH, q, J=8.3 Hz), 
2.01 (2H, q, J=8.3 Hz); F: 371 




30 


30 


IjL 

Me-NH 


H ^ 


NMR2:5.56(1H, q, J=8.0 
Hz), 3.82 (3H, s), 2.76 (3H, 
s); F: 374 


Ox 
n2\j 


31 


31 


MeO^ 




NMR2:5.61 (IH, q, j=8.3 
Hz), 4.01 (3H, s), 3.33 (6H, 
s); F: 388 


HCl 
2H2O 


202 


23 






NMR2: 9.02 (IH, d, J= 8.8 
Hz), 5.64 (IH, q, J=8.8Hz), 
3.81 (3H,s); F: 345 


HCl 


203 


23 






NMR2: 9.05 (IH, d, J= 8.8 
Hz), 5.63 (IH, dt, J= 8.3, 8.8 
Hz), 3.83 (3H, s); F: 345 





[0104] 
[Table 17] 



204 


23 






XTH/fDi. 1 1 / i"Li J T— n oT.T.,\ 
iNMKz. y. i Ji(irl, a, J— y.Zriz), 

6.08 (2H,s), 5.65 (lH,dt, 

J=8.8, 9.2Hz);MP: 145-148 




205 


5 


Pnpi 


r--\ 


F: 451 




206 


5 




r— \ 


F: 451 




207 


5 


Ms^ 




JNMKl: J.yi (Iti, t, J— /.a 
Hz), 5.76 (IH, q, J=8.3 Hz), 
2.32 (3H, s); F: 343 




208 


5 


MeO^ 




FN: 388 




209 


5 






F: 500 

MP: 154-157 


Ox 
H2O 


210 


5 






NMRi: 7.76 (IH, dd, J= 8.3, 
l.OHz), 2.53(3H!s),' 
0.32-0.38 (2H, m); MP: 
142-144 




211 


5 


cA 


-N^NhQkAc 


NMRi: 8.08 (IH, d, J= 2.5 
Hz), 7.03 (IH, d, J-8.8Hz), 
2.53 (3H, 8);MP: 168-170 




212 


5 


MeO^ 
CHF20'^^ 


-nz;n^ac 


NMRi: 7.07 (IH. d, J= 8.8 
Hz), 6.62 (IH, t, J=74.8Hz), 
2.54 (3H, s); MP: 160-1.62 




213 


5 






F: 529 

MP: 168-170 




214 


29 


MeO^^ 




F: 361 




215 


29 




J- — V 


NMRi: 6.91 (IH, d, J= 8.2 
Hz), 5.7l(lH,s), 3.93 (3H, s) 




216 


29 






F: 360 




217 


25 






NMR2: 8.64(lH,d,J=l,5Hz), 
3.93 (3H, s), 2.04-1.94(lH,in) 
MP: 137-138 





[Brief Description of the Drawings] 
[0105] 

[Drawing l]T he powder X diffraction figure of alpha type crystal of 4-(4-{4-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl) phenyl) morpholine. 
[E>rawing 2] The thermometric analysis figure of alpha type crystal of 4-(4-{4-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] piperazine l-yl) phenyl) morpholine. 
[Drawing 3] The powder X diffraction figure of beta type crystal of 4-(4-{4-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl) phenyl) morpholine. 
[Drawing 4]T he thermometric analysis figure of beta type crystal of 4-(4-{4-[6-(3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenyl) morpholine. 
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TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

This invention relates to the medicine which makes a phenylpyridine derivative an active 
principle, especially 4 type phosphodiesterase (PDE4) inhibitor. 
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PRIOR ART 



[Background of the Invention] 
[0002] 

The asthma considered as the reversible blockade of a respiratory tract so far became as [ regard 
/ now / as a disease characterized by the respiratory tract irritation and airway obstruction based 
on the chronic respiratory tract inflammation in which many inflammatory cells participate ]. 
The increase of the patient number is being enhanced until now, and continuing to increase 
further is expected. 

Inhalation steroid medicine is used as an antiinflammatory drug, and xanthine derivatives, such 
as beta stimulants, such as procaterol, and arainophylline, and theophylline, are mainly used for 
the asthmatic therapy as a bronchodilator now. 

Although inhalation steroid medicine has extensive anti-inflammatory activity and the usefulness 
as asthma preparation is high, The suitable inhalation method's needing to be taught, existence of 
the asthmatic of steroid resistance, etc. are pointed out (ASTHMA 13-1, 69-73 (2000), internal 
medicine 81, and 485-490 (1998)). 

A bronchodilator activates the adenylate cyclase which is a production enzyme of intracellular 
adenosine 3',5'-cyclic 1 phosphoric acid (cAMP) in an airway smooth muscle. Or by checking 
the phosphodiesterase (PDE) which is a dialytic ferment of cAMP, intracellular cAMP 
concentration is raised and the remission of the contraction of an airway smooth muscle is 
carried out (internal medicine 69 and 207-214 (1992)). it is known that the rise of intracellular 
cAMP concentration will cause control of contraction in an airway smooth muscle (Clin. Exp. 
Allergy and 22,337-344 (1992).) It is effective in an improvement of Drugs of the Future, 17, 
799-807 (1992), and the shape of asthma. 

however, the thing (J. Cyclic Nucleotide and Protein Phosphorylation Res., 10, and 551-564 
(1985).) for which a xanthine derivative reveals systemic side effects, such as a blood pressure 
fall and a strong heart operation J. If Pharmacol. Exp. Ther., 257, 741-747 (1991), and beta 
stimulant tend to produce hyposensitization and the amount used increases, producing side 
effects, such as a finger tremor and palpitation, is known. 
[0003] 

On the other hand, a chronic obstructive pulmonary disease (COPD) is a respiratory illness 
characterized by the air current restrictions relevant to an unusual inflammatory response which 
are not reversible. 

Now, it is supposed that it is the 4th place of the cause of death in the world (2000). (Executive 
summary. Global Initiative for Chronic Obstructive Lung Disease (GOLD)) 
As pharmacotherapy to COPD, a bronchodilator called xanthine derivatives, such as beta 
stimulant, an anticholinergic drug, aminophylline, and theophylline, is generally used like 
asthma now. Since it attracts attention that existence of the chronic inflammation in a respiratory 
tract is participating in obstructive impairment greatly also in COPD, inhalation steroid medicine 



is also used, but. The continuous therapy by inhalation steroid FEVl of a COPD patient, not 
improving the long-term fall of (forced expiratory volxune in one second) is reported (N. Engl. J. 
Med. 340 and 1948-53 (1999).) It is anxious for Lancet 353, 1819-23 (1999), BMJ 320, 1297- 
303 (2000), N. Engl. J. Med. 343, 1902-9 (2000), and the antimflammatory drug that can 
improve the symptoms of COPD. 
[0004] 

PDE was classified into seven families of PDE 1-7 at least, and it has been solved that 
distribution or a function has a difference, respectively (Prog. Nucleic Acid Res. Mol. Biol. 63 
and 1-38 (1999)). Especially PDE4 decomposes cAMP specifically, without acting on guanosine 
3',5'-cyclic 1 phosphoric acid (cGMP) also in a nucleotide. 
The existence is accepted by both an airway smooth muscle and infiltrating cells. 

As opposed to the eosinophil leukoc3^ic infiltrate by an antigen and a platelet activating factor, [ 
in / in PDE4 inhibitor / a guinea pig ] Depressant action is shown (Eur. J. Pharmacol., 255, and 
253-256 (1994)), What (Br. J. Pharmacol., 1 1 5, 39-47 (1995)) isolation of the obstacle nature 
protein (MBP, ECP) from eosinophile leucocyte is controlled for is reported. Furthermore, 
depressant action is shown to contraction of the airway smooth muscle by the quality of shrink 
material (histamine, a mesa choline, LTD4) (Br. J. Pharmacol., 1 13, and 1423-1431 (1994)), 
Production of IL-4 which is cytokine said to participate in asthma deeply is checked (J. Invest. 
Dermatol., 100, and 681-684 (1993)), Depressant action is revealed to sthenia of the blood vessel 
permeability in a respiratory tract (Fundam. Clin. Pharmacol., 6, 247-249 (1992)), It is reported 
that depressant action is shown to a respiratory tract anaphylaxis (Eur. J. Pharmacol, 275, 75-82 
(1995)). Therefore, PDE4 inhibitor is expected as an asthmatic treating agent. 
Furthermore, having permeation depressant action to the neutrophil leucocyte it is supposed that 
is participated in the respiratory tract inflammation in COPD (Pulm, Pharmacol. Ther. 2001 Mar; 
14(2): 157-164) is reported by PDE4 inhibitor, and again, Also in the clinical trial, it is shown 
that a COPD patient's respiratory function can be improved (Clin. Exp. Allergy. 1999 Jun; 29 
Suppl 2:99-109), and PDE4 inhibitor is expected also as a COPD remedy. 
[0005] 

The following compound is indicated by the patent documents 1 as a compound which has PDE4 
inhibiting activity. 
[Formula 2] 



R^Q-'^^A-Y-B-Z 



[A, Y, and B among a formula the pyridine ring etc. in which Z may be replaced by R'' in 
combination etc., F? means CONR^R^ etc. and R'* H, The phenyl which may be replaced with Ci. 
6 alkyl. Cm alkyl, or halogen, CH(R'') C02R^, C3-7 cycloalkyl. Cm alkylene phenyl or C2-5 
alkylene dialkylamino (the carbon number of the dialkylamino part concerned is five or less 
pieces at all), H, C1.6 alkyl, C3.7 cycloalkyl. Cm alkylene phenyl, phenyl, pyridyl, pyrimidyl, 
Thiazolyl, oxazolyl or R*, and R^ with the nitrogen atom to combine Cm alkyl of 1 thnj/or 2 (1), 
As the saturation or the unsaturation 5 which may be replaced by the basis chosen from CO2R', 
CONH2, C0N(CH3) 2, 0x0, OH, NH2, and N(CH3) 2 - 6 member heterocycle, and a (2) ring atom, 
further O, S, The saturation which has one hetero atom chosen fixjm N (H), N (CH3), N 
(COCH3), or N (CH2 Ph), unsaturation 6 member heterocycle, or the quinolme ring which may 



be replaced with (3) fluoride is shown. ] 

However, although a phenylpyridinecarboxamide derivative is included in an extensive claim of 
the gazette concerned, a compound which has a statement concretely is only the following 5- 
phenylpyridine- 3-carboxamide. 
[Formula 3] 




[0006] 

It is indicated by the patent documents 2 as a 6-phenylpyridine- 2-carboxamide derivative that 
the following compound has an antiallergic action. 
[Formula 4] 



R 




(R shows among a formula the phenyl group which has a substituent as which A is chosen from 
phenyl, halogen, low-grade alkyl, and low-grade alkoxy ** nitre and OH in hydrogen, halogen, 
and low-grade alkoxy ** 1-3.) 

However, there is no statement about the PDE4 inhibiting activity of the compound concerned. 
[0007] 

Although the following phenylpyridinecarboxamide derivative which has a herbicidal action and 
a vegetable drying effect in the patent documents 3 and the patent documents 4 is indicated, 
neither an indication nor suggestion is about PDE4 inhibitory action. 
[Formula 5] 




(R^ shows CONH2, CONH (Cm alkyl), CON(Cm alkyl) 2, etc. among a formula.) Others are 

concerned referring to the gazette. 

[0008] 

As a phenylpyridinecarboxamide derivative v^^ich has PDE4 inhibiting activity, it is the 



following compound to the patent documents 5. 
[Fonnula 6] 




(Among a formula, R'^ is set to the low-grade alkenyl etc., R"* sets H, low-grade alkyl, etc. to 
NR^R'*, and R' and R^ H, halogen, low-grade alkyl, and 0-low-grade alkyl etc.) The nitrogen- 
containing heterocycle which is tmited with N which R^ and R'* combine, and may be replaced is 
shown. It is concerned referring to the gazette for details. It is the following compound to the 
patent documents 6. 



(S} and R'^ show H, halogen, low-grade alkyl, and 0-low-grade alkyl etc. among a formula, and 
R^ shows H, low-grade alkyl, etc.) It is concerned referring to the gazette for details. Although 
indicated, respectively, the patent documents 5 and 6 are the literature exhibited by each after 
this application priority date. 
[0009] 

[Patent documents 1] The international publication 94th/No. 12461 pamphlet 
[Patent documents 2] JP,5 6-7782, A 

[Patent documents 3] The international publication 96th/No. 21645 pamphlet 
[Patent documents 4] The international publication 96th/No. 21646 pamphlet 
[Patent documents 5] JP,2003-64057,A 

[Patent documents 6] The international publication 02ndyNo. 102778 pamphlet 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 
[0012] 

Since the new pyridine- 2-carboxamide derivative which has a phenyl group in the 6th place 
shown by after-mentioned type (I) is excellent in the inhibiting activity of PDE4, the medicinal 
composition containing the compound concerned. It is useful as prevention and a treating agent 
of the respiratory illnesses (for example, bronchial asthma (atopic asthma is included), COPD, 
chronic bronchitis, a pneumonia nature disease, adult respiratory distress syndrome (ARDS), 
etc.) in which PDE4 participates. It is especially expectable as bronchial asthma, and prevention 
and the remedy of COPD. The disease of others by which the intervention of PDE4 is known as 
for the medicinal composition concerned. For example, the disease in which cytokine (IL-1, IL- 
4, IL-6, and TNF (tumor necrosis factor)) etc. participate, for example, articular rheumatism, 
ulcerative colitis, Crohn's disease, septicemia, and the septic shock, endotoxin shock, gram- 
negative-bacteria septicemia, toxic shock syndrome, a nephritis, hepatitis, infection (bacteria and 
virus), circulatory failure (cardiac insufficiency, arteriosclerosis, myocardial infarction, cerebral 
apoplexy), etc. ~ etc. -- it is useful also as prevention and a remedy. 
The crystal especially alpha type, and beta type crystal of 4-(4-{4-[6-(3,4-dimethoxyphenyl) 
pyridine- 2-carbonyl] piperazine 1-yl} phenyl) morpholine of this invention are excellent in 
stability, and useful as a manufacture field object of the medicinal composition of this invention, 
beta type crystal fits the extensive composition in industrial production especially. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] 
[0010] 

This invention persons could administer orally, checked PDE4 good and selectively, and inquired for the 
purpose of providing a useful medicinal composition and providing the medicine which contains these further 
for prevention and the therapy of respiratory illnesses, such as bronchial asthma with few side effects, and 
COPD. 
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MEANS 

[Means for Solving the Problem] 
[0011] 

This invention persons took lessons from a compound which has inhibiting activity to PDE4, and inquired 
wholeheartedly. As a result, the knowledge of having PDE4 inhibitory action powerful [ a new pyridine- 2- 
carboxamide derivative which has a phenyl group ], and alternative was carried out to the 6th place, and this 
invention was completed. 
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EXAMPLE 



[Example] 
[0039] 

Hereafter, although an example explains this invention concretely, these do not limit the range of this 
invention. The process of the phenyl pyridine derivative which is a medicinal active principle of this invention 
is shown in the example of manufacture, and the process of the raw material compound of the compound 
concerned is shown in a reference example. 
Example 1 (PDE4 inhibiting activity) 

1) The solution containing PDE4 was refined from the rat ventricle muscle as follows. The physiological 
saline separated the ventricle for the heart extracted under anesthesia from male Wistar rats after washing, 
the buffer solution A (20 -) which comes out on both sides of the separated ventricle, cuts finely, and 
contains PROTEASE INHIBITOR COCKTAIL For Mammalian Cell Extracts (SIGMA) for this 1% [ mM Bis- 
Trls and ] 50 mM sodium acetate, 2 mM EDTA, and 5 mM 2-mercaptoethanol, 2 The cell was destroyed by 
polyTRON after being suspended to mM benzamidene, 0.05 mM phenyl-methyl-sulfonyl-fiuoride, and pH 
6.5, and the soluble fraction was obtained by carrying out ultracentrifuge (for 100,000 G and 60 minutes, 4 

2) The 2.6x10 cm Q sepharose column equilibrated with the buffer solution A was filled up with the obtained 
soluble fraction. Subsequently, this column was washed by buffer solution A 1200 ml, and uncombined 
protein was removed. The protein combined with this column was eluted using buffer solution A 750 ml 
containing the linearity inclination liquid of 0.05 - 1.00 M sodium acetate, and 110 7 ml fractionation was 
collected. It inspected about the cAMP metabolic turnover PDE activity of each fractionation obtained under 
cGMP and calcium / calmodulin existence, or nonexistence. The fractionation which has the metabolic 
activity of cAMP in each fractionation and In which cAMP metabolic activity does not receive influence by 
existence of cGMP, or caiclum/calmodulin was used as a stock solution for Inspecting PDE4 inhibiting 
activity. 

A test compound the concentration of a request 3) 40 mM Tris-HCI (pH 8.0), 5 mM magnesium chloride, 4 
mM 2-mercaptoethanol, ImicroM cAMP, and 1 muCI/ml It was made to react for 10 minutes at 30 ** in the 
reaction mixed liquor which [^H] cAMP and PDE4 stock solution contains. 18 mM sulfate of zinc of a moiety 
[ reaction mixture ], 5 Add the 20 mg/ml Polylysine coated yttrium silicate SPA beads (Amersham) 

http;//www4ipdlinpit.go.jp/cgi-bin/tran_web_cgi_ejje?a1w_u=http%3A%2F%2Fww4 8/6/2008 
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suspension containing muM 3-IS0BUTYL-1-METHYLXANTHINE {IBI\/1X), and stop a reaction, Radioactivity 
was measured. 

ICgQ considered it as the test compound concentration wliich cliecl<s tiie metabolic activity of PDE4 50%, 
and computed about each compound. 

The above-mentioned examining method and the method given in WO97/19078 gazette were applied, and 
PDE1 , PDE2, PDE3, and PDE5 inhibiting activity was measured similarly. 

Compound (I) shows good inhibiting activity to PDE4 as a result of the above-mentioned measurement, The 
compound of the examples 2, 4, 5, 36, 48, 57, 75, 82, 96, 99, 137, 164, 171, 180, 191, 199, and 210 of the 
after-mentioned manufacture showed the powerful activity below of 12 nM in ICg^ especially. The 

concentration hardly showed inhibiting activity to PDE1, PDE2, PDE3, and PDE5. Therefore, it was checked 
that it is PDE4 inhibitor whose compound (I) was alternative and which was excellent. 

[0040] 

Example 2 {oral absorbency evaluation test which made TNF-alpha production inhibiting activity the index) 

1) Test compound 10 mg/l^g suspended to methyl cellulose purified water 0.5% was administered orally to 
the 8-weeks old male Fischer rat. The control group was similarly medicated with the solvent (0.5% methyl 
cellulose purified water, 3 ml/kg). After internal use, from the caudal vein of the rat which performed 
anesthesia temporally, it collected blood under heparin existence and plasma was prepared in accordance 
with the conventional method. 

2) So that the whole quantity per hole may be set to 200microl at 96 hole culture plate, Whole blood 20mul 
of the plasma (2.5% of the last concentration) prepared in the top, RPMi1640 culture medium which 
contains fetal calf serum 10%, and male Wistar rats, and LPS (the 3 microg/ml last concentration) were 
poured distributively, and it cultivated at 37 ** overnight using CO^ incubator. Centrifugality (for 1500 r.p.m. 
and 10 minutes) of the plate was carried out after the end of culture, supernatant liquid was collected, and 
the amount of TNF-alpha in supernatant liquid was measured using commercial ELISA kit. 

It became clear that the example compound of manufacture had good oral absorbency as a result of the 
above-mentioned examination. 

It is clear that compound (l)'s it is useful as the prevention and a remedy of a disease in which it is checked 
as a result of the above-mentioned inhibiting activity measurement test that altemative and powerful 
inhibiting activity is shown to PDE4, and PDE4 involves since oral absorbency is also good. 
[00411 

Example 3 (operation on the eosinophil leukocytic Infiltrate in an antigen induction rat respiratory tract) 
Antigen sensitization was performed to a 4-weeks old Brown Norway system feminity rat (Japanese CHARU 
sliver, Kanagawa) by continuing for three days and carrying out 1 ml intraperitoneal injection of the OA 
solution for sensitization (the last concentration: 0A;1 mg/ml, aluminum(OH) ^,20 mg/ml) per animal. The 
administration first day was set to Day 0. 1%0A / physiological salt solution was atomized with the ultrasonic 
nebulizer (NE-U12, OMRON) to Day 21 or 22, antigen exposure was carried out by making a sensitization 
rat inhale for 20 minutes, and permeation of the eosinophile leucocyte into a respiratory tract was caused. 
The group which carried out inhalation exposure of the physiological salt solution was used as a nomnal 
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control group. It was suspended in MC solution 0.5%, and tiie test compound was administered orally 1 hour 
before the antigen inhalation exposure start. From the day preceding antigen inhalation exposure, the 
animal was considered as the fast and canceled the fast after antigen inhalation exposure. After making an 
incision in the abdomen under the Nembutal anesthesia and carrying out bleeding fatality of the animal from 
an abdominal aorta 24 hours after antigen inhalation exposure. By inserting cannula (6 Fr-atom 
catheterization of vein, atom) in a trachea, and repeating operation of pouring in and collecting the heparin 
(1 unit/ml) content physiological salt solutions of 2 ml, 5 times (a total often ml(s)), Broncho-alveolar lavage 
(BAL:Bronchoalveolar Lavage) was perfonned. Supernatant liquid was removed for the collected BAL liquid 
after centrifugality by 500xg (for 4 ** and 10 minutes), and the dregs (cell fraction) were re-suspended with a 
heparin (1 unit/ml) content physiological salt solution of SOOmicrol. After measuring the total leukocyte 
concentration of re-suspension with blood cell counters (Celltac-alpha, Nihon Kohden), the smear was 
produced, it observed under the microscope after dyeing with the blood stain solution for differentiation 
(DIFU quick, Internationa] Reagents), and the rate of an abundance ratio of eosinophile leucocyte was 
computed from the morphological feature. From the total white blood cell count and the rate of an 
eosinophile leucocyte abundance ratio, the total of the number of eosinophile leucocytes was computed and 
the effect of the drug was evaluated. 

The compound of the examples 2, 36, and 180 of manufacture showed 60%, 92%, and 31% of inhibiting 
activity in internal use of 3.0 mg/kg, respectively as a resuit of the above-mentioned measurement. Although 
the compound (compound A) of the example 36 of manufacture used alpha type crystal in the exam, since 
alpha type crystal and beta type crystal have almost equivalent solubility to water and pH 1.2 or pH 6.8 
buffer solution, beta type crystal is considered to be effective the same way. 
[0042] 

Example 4 (operation on the neutrophilic infiltration in a rat LPS induction respiratory tract) 
the 6-weeks old Wistar system male rat (Japanese CHARU sliver.) which anesthetized by injecting 
intraperitoneally optimum dose of ketamine / KISHIRAJIN mixed liquor 10 microg [ which was dissolved in a 
physiological salt solution In Kanagawa ]/ml LPS Permeation of the neutrophil leucocyte into a respiratory 
tract was caused by prescribing a solution (Lipopolysaccharide E.coll 0127:B8 Boivin, DiFCO) for the patient 
in a respiratory tract using a 200microl sound. The group which prescribed a physiological salt solution for 
the patient in the respiratory tract was used as a normal control group. It was suspended In MC solution 
0.5%, and the test compound was administered orally 1 hour before the administration in an LPS respiratory 
tract. From the day preceding the administration in an LPS respiratory tract, the animal was considered as 
the fast and canceled the fast after the administration in an LPS respiratory tract. 24 hours after the 
administration In an LPS respiratory tract, after making an incision In the abdomen under the Nembutal 
anesthesia and carrying out bleeding fatality of the animal from an abdominal aorta, the total leukocyte 
concentration was measured like the following above-mentioned example 3. The rate of an abundance ratio 
of neutrophil leucocyte was similariy computed from the morphological feature observed under the 
microscope. From the total white blood cell count and the rate of a neutrophil leucocyte abundance ratio, the 
total of the number of neutrophil leucocytes was computed and the effect of the drug was evaluated. 
[0043] 

The cable address below the Inside of a reference example and the after-mentioned table Is used, the 
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example number of Ex:manufacture, and Datiphysicochemical data (F:FAB-MS(M+H) FN:FAB-MS(M-H) ' 
, EI:EI-MS (M""), AP:APCI-MS(M+H) MP : delta (ppm) of the characteristic peak in NiVlR in melting 
point (**) NIVIRIrCDClg, NMR2: delta (ppm) of the characteristic peak in ''h NMR in DMSO-dg, RT: HPLC 

(Wakosil-ll 5C18AR 2.0 x 30 mm, 5 mlVl TFAaq / IVIeOH = 9/1(0 min)-0/10(7.5min)-0/10(8 min), 1.2 ml/min, 
35 **, 254 the retention time (min) in nm, a Sal:salt, and a content solvent (Ox: - an oxalate.) Fum: Fumaric 
acid chloride, a blank :. As for the number in front of a free object and an ingredient, for example, 2 HCI 
shows two hydrochlorides. Syn: - a manufacturing method (a number shows the example number of 
manufacture manufactured similarly), and Ue: - methyl, Etethyl, iPr:2-propyl, cPrcyclopropyl, tBu:t-butyl, 
cHex:cyclohexyl, and Ph:phenyl -- Bnibenzyl. Ac: Acetyl, Pip:piperidine- 1-yl, Pip4:piperidine- 4-yl, 
Mor:morpholine-4-yl, Pipripiperazlne 1-yl, Pyrr:pyrrolizine-1-yl, 4-IV1e-Pipr:4-methyiplperazine-1-yl. moreover 
- the number in front of a substituent shows replacement positions - for example, 2-CI - 2-chloro - 3,4- 
diMe expresses 3,4-dimethyi, 2,3,4-triMe expresses 2,3,4-TORIMECHIRU, and 3,4- (OCH2O) expresses a 

3,4-methyienedioxy group, respectively. 

MAC Science MXP18TAHF22 is used for measurement of a powder X diffraction, Bulb: it measured on 
conditions (Cu, tube current: 120 mA, tube voltage:50 kV, sampling width:0.020 degree, scan speed:3 
degrees /, min, wavelength;1.54056A, and measurement angle-of-diffraction range (2 theta):5-40 degree). 
Thermometric analysis (DSC and TGA) was measured on the following conditions, respectively. 
DSC:TA Instrument TA 5000, room temperature -400 ** (10 ** / min), N2 (50 ml/min), the thump lupane 
made from aluminum. TGA:TA Instrument TA5000, room temperature -400 ** (10 ** / min), N2 (100 ml/min), 
the thump lupane made from platinum. 
[0044] 

Reference example 1 

Add palladium acetate, triphenyl phosphine, and sodium carbonate to the mixture of 6-chloropyridine- 2- 
methyl carboxylic acid, 3,4-dimethoxyphenylboric acid, dimethoxyethane, and water, and it reacts to it at 100 
** for 1 hour, 6-(3,4-dimethoxyphenyl) pyridine- 2-methyl carboxylic acid was obtained. Among the THF- 
methanol mixed solution, 1M sodium hydroxide solution was added, the obtained compound was reacted for 
30 minutes under heating at 60 **, and 6-(3,4-dimethoxyphenyl) pyridine- 2-carboxylic acid was obtained. 
NMR2: 8.18 (1H, d, J=8.0 Hz), 7.09 (1H, d, J=8.0 Hz), 3.87;(3H, s) F : 260. 
Reference example 2 

4-carbomethoxy benzophenone oxime which added hydroxylamine hydrochloride to the pyridine solution of 
4-methyl o-benzoylbenzoate, was made to react to it under heating, and was obtained. It was made to react 
among methanol and under palladium carbon existence and a hydrogen atmosphere, and 4-(alpha- 
aminobenzyl) methyl benzoate was obtained. F: 242. 
Reference example 3 

At -78 **, n-butyl lithium / n-hexane solution was added to the THF solution of the 4-bromo-2-ch[oroanisole, 
and it stirred in it for 30 minutes. Subsequently, trimethyl borate was added, and to the room temperature, 
temperature up was carried out and it stirred for 30 minutes. The residue produced by distilling off a solvent 
was used instead of 3,4-dimethoxyphenylboric acid, and 6-(3-chloro-4-methoxypheny) pyridine- 2-carboxylic 
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acid was obtained lil<e the reference example 1. FN: 262. 
[0045] 

Reference example 4 

6-(3-fIuoro-4-methoxypheny) pyridine- 2-carboxylic acid was manufactured like the reference example 3. FN: 
246. 

Reference example 5 

6-(3-benzyloxy 4-methoxypheny) pyridine- 2-carboxylic acid was manufactured like the reference example 3. 
NMR1: 6.95-7.05 (1H, m), 5.28 (2H, s). 3.95 (3H, s). 
Reference example 6 

6-(4-benzyloxy 3-methoxypheny) pyridine- 2-carboxylic acid was manufactured using 1 -benzyloxy 4-bromo- 
2-methoxybenzene like the reference example 3 (however, hydrolysis was perfomied for 2.5 days at 100 ** 
among 1M sodium hydroxide solution). F: 336. 
Reference example 7 

Added concentrated hydrochloric acid and platinum oxide to the ethanol solution of N,N-diethylquinolin-2- 
carboxamide, it was made to react for bottom three days of a hydrogen atmosphere of 3 atmospheres, and 
N,N-diethyldecahydronaliumqulnolin-2-carboxamide was obtained. F: 239. 
Reference example 8 

6-(3,4-dlmethoxyphenyl) pyridine- 2-carboxylic acid and t-butoxycarbo NIRUPI perazine are used, Obtain a 
1-{[6-(3,4-dimethoxyphenyi) pyridine- 2-carbonyl]-4-(t-butoxycarbonyl) piperazine by the same method as 
the below-mentioned example 2 of manufacture, and add 4M hydrogen chloride / ethyl acetate solution 
further, and it reacts. The 1-{[6-(3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine was obtained. F: 328. 

[0046] 

Reference example 9 

The bottom pyridine of ice-cooling and chloroacetyl chloride were made to add and react to the acetonitrile 
fluid of a 1 -amino- 1,2,3,4-tetrahydronaphthalene, and the 2-chloro-N-(1,2,3,4-tetrahydronaphthalene 1-yi) 
acetamide was obtained. Cesium carbonate and morpholine were added to the acetonitrile fluid of the 
obtained compound, it stirred at the room temperature for 17 hours, and the 2-(morpholine-4-yl)-N-(1, 2,3,4- 
tetrahydronaphthalene 1-yl) acetamide was obtained. Lithium hydride aluminum was added to the THF 
solution of the obtained compound under ice-cooling, heating flowing back was carried out for 30 minutes, 
and N-[2-(morpholine-4-yl) ethyl]-1,2,3,4-tetrahydronaphthalene 1-ylamine was obtained as dihydrochloride. 
F: 261. 

Reference example 10 

To the toluene solution of 2-bromotoluene, 1-(t-butoxycarbonyl)-1,4-JIAZEPAN, Add tris(dibenzylidene 
acetone)dipalladium (0)2,2'-bis(diphenylphospino)-1,1'-binaphthyl and sodium t-butoxide, and it stirs at the 
oil bath temperature of 80 ** for 15 hours, 1-(t-butyloxy carbonyl)-4-(2-methylphenyl)-1,4-JIAZEP>MM was 
obtained. 4M hydrogen chloride / ethyl acetate solution was added to the methanol solution of the obtained 
compound, it stirred at the room temperature for 4 hours, and 1-(2-methylphenyi)-1,4-JIAZEPAN was 
obtained as dihydrochloride. F: 191. 
Reference example 1 1 
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the acetic acid solution of 1-(ethoxycarbony[) piperidine- 4-one - 3-chloroanlllne and hydrogenation - doria - 
- SETOKISHIHOU - base - sodium was added, It stirred for 30 minutes at the room temperature, and the 4- 
{3-chlorophenylamino)-1-(ethoxycarbonyl) piperidine hydrochloride was obtained. Concentrated hydrochloric 
acid was added to the obtained compound, it stirred for two days at the oil bath temperature of 100 **, and 
4-(3-chlorophenylamino) piperidine dihydrochlorlde was obtained. F: 211. 
[0047] 

Reference example 12 

1-benzylisonipeootic acid ethyl was added to the THF solution of lithium diisopropylamide at -78 **, and it 
stirred at -78 ** for 1 hour. The methyl iodide was added to reaction mixture and it stirred for 30 minutes at - 
78 **, and It stirred for 1 hour, carrying out temperature up to a room temperature further gradually, and 1- 
benzyl-4-methyl isonipecotic acid ethyl was obtained. The obtained compound was stirred for 3.5 days at the 
oil bath temperature of 100 ** among 3M hydrochloric acid aqueous solution, and the 1-benzyl-4-methyl 
isonipecotic add hydrochloride was obtained. Subsequently, the diphenyl azide phosphoryl and 
triethylamine were added among toluene, and heating flowing back of the obtained compound was carried 
out for 30 minutes. 2-{trimethylsilyl) ethanol was added to reaction mixture, it stirred at the oil bath 
temperature of 110 ** for 14 hours, and N-[2-(trimethylsilyl) ethoxycarbonyl]-1-benzyl-4-methyl-4-piperidyl 
amine was obtained. F: 349. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by connputer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0105] 

[Drawing 1] The powder X diffraction figure of alpha type crystal of 4-{4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 
2-carbonyl] piperazine 1-yl} phenyl) morphollne. 

[Drawing 2] The thermometric analysis figure of alpha type crystal of 4-(4-{4-[6-(3,4-dimethoxyphenyl) 
pyridine- 2-carbonyl] piperazine 1-yl} phenyl) morpholine. 

[Drawing 3] The powder X diffraction figure of beta type crystal of 4-(4-{4-[6-(3,4-dimethoxyphenyl) pyridine- 
2-carbonyl] piperazine 1-yl} phenyl) morphollne. 

[Drawing 4] The thermometric analysis figure of beta type crystal of 4-{4-{4-[6-(3,4-dlmethoxyphenyi) 
pyridine- 2-carbonyl] piperazine 1-yl} phenyl) morpholine. 



[Translation done.] 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

A medicinal composition comprising: 

A pyridine derivative shown by general formula (I), or its salt permitted pharmaceutically. 
A carrier permitted phannaceutically. 

[Formula 1] 




(The sign in a formula shows a following meaning.) 

and : Differ identically or mutually and H, halogen, Low-grade alkyi and 0-low-grade alkyi, O- (low- 
grade alkyi replaced with halogen), NH^, NH-low-grade alkyi, N(low-grade alkyi) ^, NHCO-low-grade alkyi, 
0-low-grade alkylene NH-low-grade alkyi, 0-low-grade alkylene N(low-grade alkyi) 0-low-grade alkylene 

COgR^, an 0-low-grade alkylene hydrocarbon ring, O-low-grade alkylene heterocycle or r\ and R^ are 

united, and it Is the -0-low-grade alkylene O. - 

R^: H, low-grade alkyi, or CHg - (phenyl which may be replaced) 

R"^ : A low-grade alkenyi, low-grade alkynyl, and hydrocarbon ring which may be replaced, Heterocycle 
which may be replaced, a hydrocarbon ring by which low-grade alkylene substitution may be carried out, 
Heterocycle, low-grade alkylene R^^ by which low-grade alkylene substitution may be carried out, Low- 
grade alkylene C02R°, low-grade alkylene N(R°)-iow-grade alkyi, C(R^^) (R^'^)-R^^, low-grade alkylene C 
(R53)(R^W^orO-R° 
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R"*: H, low-grade aikyi, iow-grade alkenyl, low-grade alkynyl, A hydrocarbon ring which may be replaced, 
heterocycle which may be replaced, A hydrocarbon ring by which low-grade alkylene substitution may be 
carried out, heterocycle by which low-grade alkylene substitution may be carried out, Low-grade alkylene 

low-grade alkylene C02R°, Low-grade alkylene N(R°)-low-grade alkyi, C(R^^) (R^*)-R^^, or low-grade 
alkylene C(R^^) (R^)-R^^, 

R^^: CO-low-grade alkyI, CO- (hydrocarbon ring which may be replaced), CO- (heterocycle which may be 
replaced), and CO-low-grade alkylene (hydrocarbon ring which may be replaced), CO-low-grade alkylene 
(heterocycle which may be replaced), CN, OH, 0-low-grade alkyI, O- (hydrocarbon ring which may be 
replaced), 0- (heterocycle which may be replaced), and 0-low-grade alkylene (hydrocarbon ring which may 
be replaced), 0-low-grade alkylene (heterocycle which may be replaced), S-low-grade alkyI, S- 
(hydrocarbon ring which may be replaced), S- (heterocycle which may be replaced), S-low-grade alkylene 
(hydrocarbon ring which may be replaced), S-low-grade alkylene (heterocycle which may be replaced), NH 
(R°), N(CH3) 2, ^{O^^^) 2' N(R*^)- (hydrocarbon ring which may be replaced), N(R°)- (heterocycle which 
may be replaced), N(R°)-low-grade alkylene (hydrocarbon ring which may be replaced), N(R°)-low-grade 
alkylene (heterocycle which may be replaced). N(r'^) CO-low-grade alkyI, N(R°) CO- (hydrocarbon ring 
which may be replaced), N(R°) CO- (heterocycle which may be replaced), and N(r'') CO-low-grade alkylene 
(hydrocarbon ring which may be replaced), N(R°) CO-low-grade alkylene (heterocycle which may be 
replaced), N(R°) CO-O-low-grade alkyi, N(R*^) CO-O-low-grade alkylene (hydrocarbon ring which may be 
replaced), or N(R°) CO-O-low-grade alkylene (heterocycle which may be replaced), 
R^^, R^, and R^^: Differ identically or mutually and they are H, low-grade alkyI, and C02R°, CON (R°) 
(R^^ R^\orR^^ 

R^®: A hydrocarbon ring which may be replaced, heterocycle which may be replaced, a hydrocarbon ring by 
which low-grade alkylene substitution may be carried out, heterocycle by which low-grade alkylene 
substitution may be carried out, low-grade alkylene R^\ or low-grade alkylene CO^R^, 

Or nitrogen-containing heterocycle which is united with N which R^ and R'* combine, and may be replaced in 
However, the following compounds are excluded. : 

(1) When R'* is C^ ^ alkyI, C^ ^ cycloalkyi, C^ ^ alkylene phenyl, phenyl, pyridyl, pyrimidyl, thiazolyl, or 
oxazolyl, R^ C^ g alkyI, (phenyl which may be replaced with C^ ^ alkyI or halogen), CH(R°°) CO^R^^, C^ ^ 
cycloalkyi, C^^ alkylene phenyl, the C2_g alkylene N (CH^) (C^Hg). Or a compound which is the C2 g 
alkylene N iCjt\^) {Cjti^) (R°° differs Identically or mutually and is H or C^ ^ alkyi.), 
When R^ is H, R^ (2) OH, C alkyI, (Phenyl which may be replaced with C alkyI or halogen), CH(R°°) 



http://www4.ipcUinpit.go.jp/cgi-bin/ti:^_web_cgi_ejje?atw_u=htt^ 8/6/2008 



JP,2004-203871,A [CLAIMS] Page 3 of 4 

CO jriP'^, Cg^ cycloalkyi, C^^ alkylene phenyl, the C^_^ alkylene N (CHg) (C^Hg). a compound which is the 
C2_5 alkylene N {CJr\^) (CgH^), pyridyl, pyrimidyl, thiazolyl, oxazolyl, or tetra ZORIRU - and 

(3) Nitrogen-containing heterooycle formed in NR'^r'^ united with N which R^ and r"^ combine, (1) 1 thru/or 2 
4 alkyls, CO^R^^, COm^, COH{CH^) ^, oxo, it may be replaced by OH, NH2, or NCCH^) ^, 1-pyrrolidyl or 

1-piperidyl by which desaturation may be earned out; (ii). Desaturation may be carried out. 4-morpholinyl or 
thio morphollne-4-yl; - 1 by which (ill) 4 place may be replaced by methyl, acetyl, or benzyl, and 
desaturation may be carried out - PIPERAJIRU; or a quinoline ring which may be replaced by (iv) F - 
coming out - a certain compound. 
[Claim 2] 

The medicinal composition according to claim 1 which is 4 type phosphodiesterase inhibitor. 

[Claim 3] 

The medicinal composition according to claim 2 which is prevention or a treating agent of a respiratory 

illness. 

[Claim 4] 

The medicinal composition according to claim 3 which is prevention or a treating agent of bronchial asthma. 
[Claim 5] 

The medicinal composition according to claim 3 which is prevention or a treating agent of a chronic 
obstructive pulmonary disease (COPD). 
[Claim 6] 

The medicinai composition according to claim 1 whose pyridine derivative Is 4-(4-{4-[6-{3,4- 
dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenyl) morpholine. 
[Claim 7] 

The medicinal composition according to claim 6 which is solid preparations. 
[Claim 8] 

A crystal of 4-(4-{4-[6-{3,4-dimethoxyphenyl) pyridine- 2-carbonyl] piperazine 1-yl} phenyl) morpholine. 
[Claim 9] 

The crystal according to claim 8 which has a peak of 2theta{degree) 10.82, 12.86, 16.96, 19.90, and 21.76 
and 22.88 by a powder X diffraction. 
[Claim 10] 

The crystal according to claim 8 which has a peak of 2theta(degree) 1 1 .66, 14.92, 16.92, 19.44, 20.10, and 
21.06 and 21.90 by a powder X diffraction. 
[Claim 11] 

The crystal according to claim 8 which has a heat-absorptive peak (extrapolation starting temperature 
(onset)) at 140-143 ** by DSC analysis. 
[Claim 12] 

The crystal according to claim 8 which has a heat-absorptive peak (extrapolation starting temperature 
(onset)) at 128-131 ** by DSC analysis. 
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[Drawing 1] 




[Drawing 2] 




[Drawing 31 
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